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Avisco-Sponsored Study Finds Best Way 


Launder Viscose Rayon Dress Shirts 


Further evidence the continuing pro- 
American Viscose Corporation 
help manufacturers turn out service- 
able rayon products—and help the rayon 
merchandiser his cus- 
just been furnished. 
Institute Laundering, 

bulletin reports special 
A.BL. study, under Fellowship spon- 
Avisco, the launderability 
Washable rayon dress shirts. affirms 
that the standard formula 
cotton dress shirts also 
for those rayon. 


Suitability fabric 
depends construction 


that with rayon shirts 
practically all garments) the 


“suitability fabric for given pur- 
pose determined the cloth con- 
struction, the selection dyestuffs, the 
method application and han- 
dling goods throughout the finishing 
operations.” 


Variables introduced 
check standard formula 


For the laundering tests about 250 
identical shirts three different stand- 
ard rayon shirting constructions were 
made nationally known manufac- 
turer. The three materials were fuji 
type 100% spun and filament rayon, 
white; lightweight spun rayon twill 
containing 30% cotton, blue; and 100% 
spun rayon oxford type fabric, sandune. 

The tests, using the standard washing 
formula for cotton shirts shown the 


Laundering Formula Used For Testing Washability Viscose Rayon Shirts 


Operation Water Level 

Suds inches 
Rinse 10 


Temperature Supplies pH 
Soap 10.0 


10.0 
10.0 


Sour 5.0 


Extrection: Equipment used wes 30 inch extractor operating ot 1,085 &.P.M. The extractor wes 


brought te top speed and shut off. 


and 


“Cesantina” 


D.C. Sept. 1990 
~The Department of Agricul- 
ture is experimenting with pea- 
aut hulls as a possible future 
source fur rayon. 


Rome, Sept., 1930—"Cetolina” 
have been 
suggested to replace the term 
“artificial silk” in Italy. 


New Yoax, Sept., 1930—Elab- 
orate floral effects are being de- 
signed for next spring and 
summer's rayons. 


How Launder 
Viscose Rayon Shirts 


For best results viscose rayon shirts, 
use washing shown here. 


For best results pressing viscose rayon 
shirts, use sizing 


Dress shirts mode from well designed 
and well constructed viscose rayon fab- 
can just like cotton dress 
shirts. This does not apply sport shirts. 
Extract lightly before finishing and finish 
shirt 


accompanying table, included washing, 
extracting and drying drying cabi- 
net. Variables were also introduced 
each stage the formula check 
against the standard procedures. 

The final phase the project was 
visual comparison groups test 
shirts after machine pressing and fold- 
ing. Here again was clearly shown 
that the best procedure that employed 
handling the usual run cotton 
shirts. For copy the Bulletin 
describing these tests, write American 
Viscose Corporation. 


MAKE 


4-PLY SERVICE 


encourage continued improvement 
rayon fabrics, American Viscose 
Corporation conducts research and 
offers technical service these fields: 


FIBER RESEARCH 

FABRIC DESIGN 

FABRIC PRODUCTION 
FABRIC FINISHING 


AMERICAN VISCOSE 


CORPORATION 
America’s largest producer rayon 
Offices: 350 Fifth Avenue, New York 


Y.; Charlorte, C.; Cleveland, Ohio; 
Philadelphia, Pa.; Providence, 
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GREAT 


NAMES 


Edward Springer, PRESIDENT 
Wollensak Optical Company 
Announces Purchase 

Fastax High Speed Camera 


Wollensak Optical Company has purchased outright from 
Western Electric Company the Fastax High Speed Motion 

Picture Camera, together with all rights for exclusive manufacture 
and distribution. acquiring the Fastax, will 

able render immeasurable service many 

industries and scientific laboratories. 

The Fastax Cameras, part our new Industrial and Technical Photographic 
Division, will headed John Waddell, for twenty-one years member 
the Technical Staff Bell Telephone Laboratories. Under his guidance the Fastax 
was perfected. Mr. Waddell has also been photographic consultant both the 
Army and Navy, and was consultant the Army Air Force the Bikini 


Experiments. will personally attend all inquiries regarding the 
Fastax and all problems high speed photography. 


ACQUISITION The Fastox, continuous moving film type 
FASTAX HIGH SPEED CAMERAS rated not only the highest speed commercial 


camera its type made, but also the most ver- 
ANOTHER EXAMPLE satile device for recording high speed motion, 
either repetitious transient nature. Produced 
WOLLENSAK three sizes—to accommodate 8mm, and 35mm film—it takes motion 
pictures speed 150 10,000 frames second with exposure time 


LEADERSHIP second. The purpose the Fastax make available 
engineers and scientists tool for the close study high speed phenomena 
THE now beyond the perception the human eye. 
Wollensak proud have Fastax its line products particularly 
PHOTOGRAPHIC since the camera's inception has been equipped with Wollensak optics. 
DisraisutTor in THe Unrrep States 
FIELD 


ELECTAL COMPANY 
420 Lexington Avenue, New York 17, N. Y. 
Or Your Local Branch 


Distarputor for CANADA AND NEWFOUNDLAND 


COMPANY 
MEANS FINE LENSES 1620 Notre Dame Street, W., Montreal, Q., Canada 
Or Your Local Branch 
OPTICAL CO., ROCHESTER 


@ Distraipetor (Except Canada and Newfoundland) 


Westrex Corporation 


111 Eighth Avenue, New York 11, N. Y., U.S.A. 


MINIMIZE JAW BREAKS 


Through Greater 
Gripping Efficiency 
and the New 
Resilient Follow-Up 

Action 


the 


NEW 
INSTRON 
JAWS 


For any Tensile Testing 


NEW INSTRON JAWS 
Machine CJ, Load Capacity 100 


can greatly minimize jaw breaks with the New Instron Jaws for 
Tensile Testers. These new jaws have greatly increased gripping 
and have lowered jaw pressure requirement. 


Three important features include: 


New resilient follow-up action that maintains nearly 
uniform pressure the sample during test 
plished exclusive design employing resilient Nylon 
members the jaw. 


Automatic self-aligning both jaw faces through 
universal-type action which allows one face rock hori 
zontally and the other rock vertically over specially hard- 
ened pins. 


Shown at leftis the Neu 


ao Instron Model AJ Jaw 
for tensile testing small Positive restraint motion the gripping surface 
fibers, wires etc. Weighs the direction pull. 
only about 10 grams, 
capacity grams; stati All jaws statically balanced. Jaw frames made high- 


cally balanced strength alloys, with stainless steel threaded inserts for 


durability. Working parts made rustproof hardened 
stainless steel. Jaw faces available choice sizes and 
face characteristics. 


Made models: BJ, capacity 5000 CJ, capacity 
100 Ibs.; DJ, capacity 1000 Ibs. 


Minimize jaw breaks by getting New Instron Jaws with 
adapters for your machine. Write for folder, today 


INSTRON ENGINEERING CORP. 


Hancock Street, Quincy 71, Mass. 
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xtiles may switch business 


New 
ntury 


trends second half 


Watch the development synthetic textile 


for wool and 


that should 


— 


fibers, (2) full 


(3) nonwoven 


interest advertising agencies and other industries 


Are you READY 


picturize cha 

ous VALI 

hat t le * \ bat! 
als 


TESTED 
TRUSTED 
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The Application Punched-Card Techniques 
Data the Physical Properties Single 


Helmut Wakeham and James Wakelin 


Textile Research Institute, Princeton, New 


Abstract 


The ed-card me ated, with a descriptr ‘ aly 
the data or ingle cot t he sample were tested in| ert whi ' re 

re derived by cor tatior For ea f these 12 ties the , prepared hist an 

ving the distribut i the property values within variety ca and standard devi 
ator r 6 suber wit ca variety, and a three-factor ana variance of the ‘ 

all variets i I te in obtan t ilt t | cards ar 

Some adv thi thod the desk-ca are 


types, the inyposed upon the physical 


through concerted program evaluate 
PURPOSE this paper draw atten 


tion the use punched-card methods the evalu 


ation of the physical properties of single textile fibers 
| | ory and treatments the measured physical proper 
and 0 present results which AVE an 


ties \nother branch the cotton 


ly ronth rogression of physical 
Institute applying this procedure the study cludes research the progre physical change 

exhibited cotton during the course its proces 
cotton and wool tibers 


During the course the past months, increas ing the the finished 
ing attention has been given the research single companion project that which changes 
textile-fiber properties. The single-fiber degree polymerization are followed cotton 
cotton aims better understanding cotton the bale the cloth fluidity studies the 

Fiber Society, Fontana Village, April, 1950 
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the internationally sponsored Wool Research 


single-fiber testing wool fibers major 


omponent the work The program includes 
part the « parison of samy les of Ne w Ze aland and 
\ustrahar wools agaist matched domestic wools 
I he « wools are be ny followed through industrial 
proce ing te tudy the changes eccurring mm the 


the physical properties 


both the fields cotton and wool, 


been time-consuming operations \ 
appraisal the laboratory testing procedure 


more than factor two the time 


not possible 


quired the acquisition data 


curves and from other pro 
putational procedure, using the most modern key 
driven showed clear 


and analy sis 


that the 
the physical data required five- ten 
fold the necessary for acquisition that 


mation the time was consumed 


other or iW making a tatistical factor analysis 
Doubtless, the reas« why more research not 


nvolved but the lor operations 
pertort bet the data ire ivatlable 1 
meanmytul form: for anal s andy terpretation 

It wa felt, theretore that the 1 e-fiber pro 
vray on both cotton and wool could be accelerated 


statistical analysis, printing the data 
could be mechat edt deere the thne-consu ng 
nanual labor included desk-calculator operation 
data was also recognized that 


i 
if 


one method for meeting most these requirements 


Accordingly, with the 


istance Princeton Uni 
the Educational Testing Service Prince 
and the International Business Machines 
ration, the punched-card technique was given trial 
the data derived from 600 single cotton fibers 
four varieties, and over 200 single wool fibers two 
main types. The results these tests will pre 
sented this paper, together with estimates the 
time saved the use punched-card techniques 


in the single-fiber field 


The Punched-Card Method 


Punched-card methods have for the past years 
ied actively to problems in scientific re 
search including the solution partial and 
total differential equations 12], the analysis 
complex spectra [1, 17], molecular-structure deter 
minations astronomical calculations 
construction and printing mathematical tables [4, 
10], and 14, 16] Methods 
using the punched-card techniques have 
viewed Eckert 

the punched-card information 
rows (Figure decimal digit mav 
punched any one the use the “x” and 
rows above the main printed portion the card 
for special digit coding and for 
characters 


original data are punched cards means 


manually operated card punch. 

tep ts subject to errors of the operator, 1t 1s desirable 
that the amount material punched hand kept 
and that the information the cards 


original punched cards are introduced 
the verifier, and the operator presses those keys 
which correspond the sequence punched data 
the original there mismatch, the veri 
locks into position that the operator may inves 
tigate the source the good operator can 
punch and cards the rate 100 per hour 
better 


then handled standard 


machines which are capable performing 


essential card manipulations, such sorting 


. 
physical properties the fibers and 
he tages in its manutacture 
Phe testing and 
4 
; not so much of the arduous expermental methods 
nvatervally the transcription caleulation, sorting 
solve the pressing problem the storage data 
* Sponsored by The W acting for the 
International Wool Secretariat) ar the American Wool * The punched-card system used in this work was that of 
Council: the t S. Dept Agriculture the Office f Naval the International Business Machines Corporation becausc 
Research of the Navy Department; and a number of Ameri uch equipment was available to the Institute. Other sys 
can wool manufacturers tems may for many purposes be used with equal satisfaction 


1950 
orders and groups, card counting, matching, and from master card group detail cards 
producing and data tabulating. More important known “gang punching 


multiply, and divided numerical quantities Pun 


the cards 
the car When computations are performed with 


t icl jut] ( formatior supple the cards. a ealeulati punch 
mation punched each card brushes which make 
used machine pertorms additions, subtrac 
electrical contacts throug! the holes as the card run 
al troms, n ultipln and divisions, either of 
through the machi type machines combination with each other, taking into account 
cussed below. needed the calculation can preset into the 
chine and produced whet needed the operation 
"| Counting Sorter It is then not necessary to use up columns of the a 
ligit any one column, and counts the number the answers punch the 
scribed locations the card, and the card 
cards into each can used sort 
disarranged cards, to arrange them in any desired 
} The H02-A ¢ aicuiating Punch Capa 
order, to divide them into subgr | | 
multiplying 22-digit muitiplicand by an S-chigit 
ie ing, or to pick out any individual card in a group P 2 1 } 
very useful the examination property dis 


ibutions, preparation ete 
tributy preparaty vided by an &-digit divisor to obtain and punch an 


quotient Phe storage capacity the 602-A 
punched into another set the rate 100 cards broken down machine one 
will also transter punched information reading and storing numbers from the one 
a 


222222222 


444444464 


S08! 


Fic. 1 ( oding used on the 1.BM puncl ard 


aw 
| 
| 


(dis 


Cotton Fiber Card 
Length 


No. 


Test ibroscope| 


Data rea 


507536 


Yield Load 


Fiber Number 

Yield Elongation 100 
Breaking Elongation 
Length Vibrated 
Weight Fiber 
Vibration Frequency (f) 
Cross-Section Area 


for each step the one for punching the 
answer, ete 
Summary 


\t any 


put through accounting 


stage the operations, the cards 


contaming Y and value the tabulator wall list 


the individual the rate cards 


minute and also print the sums the and the 


sums of the hese 


punched 


can also 


cards by connecting the 


tabulator with putting these sum 


mary cards through the calculating punch again, 


standard devi 


comipute al 


Propertic 


mea ured 


from load-elongation Properties 
Fiber characteristics curve calculated 
Length Elongation to break Cross-sectional 
irea 
Mass per umt length Breaking load Stress to break 
vibroscope) [13 
Fiber maturity of Yield load Stress to vield 
cross-sectional 
Elongation to yield 
Location of break Slope below yield bla mod 
wnt below Y_P 
Slope above vield klastic modulus 
ibove Y.1 


Calc'd. Stress 


Fede Data Curve Data 


TEXTILE 


Textile Research Princeton, 


Strain Data Calc' 


~ oa Nn 5 
a WY ~ 


listed the 


tions wi ich cal then he 


tabulator 
statistical analysis 


} 


Hines cat 


provide tables tor 


short, quickly many 


operations handling data 


these mac 


ich require weeks and 


months by older methods \Nl steps in the proce 


} 1 


actt lp reparation and handling of the cards is done 


by seasaal operators The data are stored on cards 


reshuffled, and 


en required 


1 can be taken out. 


investigate new lactors wi 


Application the Punched-Card Method 
Single-Fiber Testing 


shows the fiber properties which are meas 


and for each cotton fiber being tested 


properties are also being 
wool 
the appl the punched-card technique 


Table 


the data on the card 


the test data outlined 


the standardized arrangement 
cotton-fiber 


Three 


fiber tested, and one 


ecards is shown in Figures 2 and 3 caras 
were necessary tor each single 
required { “ach up and therort 
required for each group and subgroup mm 


inalvsis. The No. 


red data, and the cal 


« ard contained 
iheation, the measu 
culated area 


s-strain) properties for eac 


For example, the card shown Figure 


? 
Fic. 2 Layout of tton fiber propertr n punched card | 
4 
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Cotten Fiber Card Textile Research inet Princeton, NJ 


Test Length [Vibrosc 


ae Date 


t 


No 3 Cotton Fiber Card 
Test he Preaking Breaking y 


2 | Stre 


No 4 Cotton Fiber ard erch Inst , Princeton 


Test jroup}m [Sumof Mem anal 5 | Cate'n pot | 


| | 


similar Card No. which contains, addi 
tion identifying information, the the prop 
ert mid the property alue sauared im each of the ones 
show Card Ne / is a summary card for a qiven 
Property and gr iP of fibers 


test conditions, 11—13 the fiber number, 
length data, the columns the card, 
were used for test and fiber 
insertion the load-elongation-curve data and vibro 
scope measurements. The latter were used 
determination the cross-sectional area the 
the vibrating-string principle 13] 


The No. and No. Cards were each arranged 


contain the identifving information and half the 


property values punched the No. Cards. This 
allowed space the second and third cards for the 
squares the property values required the statis 


The these cards also shown 


tical study. 
Figure 

The No. Card was arranged accommodate the 
fibers, the sum the property values 


the squares the property values. the 


Puneh & Verifier 
(100 earés/hour) 


— 
Duplicate No. 1 Caré 


f 
ORIGINAL DATA 


POR ONE | 


Calculating Punoh 
(10 eards/ais.) 


' 

OF PHOPESTIES ' 
Por Vaalous 


le} | Reference & 
Storage 

Ta} (50/min.) Card | 


eee 


Rey rod soer and 
Caloulating Puneb 


- a TABULATIONS 
rter & | op PaAOPERTIES 
Of.) FOR EACH FIBER 

(eo/ain.) WITH a, 


‘ 


) 
ana DATA | 


Sorter, 
Tebuleto 


Sorter , TABLES OF 


Fic. 4 Outime of punched rad peration perf mcd 
statistical analysts single-fiber data 

n opreot t} i ti +} 

hean property value ne square ol he meal 


variance, and the standard along with the 


group and property identification. sum 
mary information for any property-subgroup combi 
nation which might interest the 


the data 


Outline Punched-Card Operation 


shows outline the operations per 


formed punched cards with the 
data. results the experimental 
were hand-punched and verified the No. Cards 
master deck was then made with the 
reproducer avoid the necessity punching 
deck should anything happen the original one 
cards were then put through calculating punch 
hive times compute each the five derived 
ties (Table 1) 

The calculation the cross-sectional area the 
fiber from the vibroscope data good example 
the type computation which the calculating punch 


The re lationship between cross-sectional 


area and the length fiber vibrated the 


opd X | Load-Elongatiog Calc’d Stress | Diame-| | 
Counting No. 1 Card 
: 
‘ | | | ain | 
No. 4 Caré ] 
PROPERTY AND 
if slculeting Puneb 
H TABLES POR ' Sorter & / 
Fic. Sample punched cards for cotton fiber data 
| 


610 


vibroscope, the weight the 
(d), and the frequency which the 
(eycles sec.) mn its fundamental mode 1 
equation 


td i Lf) (ff) 


caleulating punch can instructed perform 
computation three operations. The 
values of L and f{ from columns 
and respectively, and multiply them 
gether obtain the product Lf, which punched 


the 


columns second step this product 

wer being punched 73-76 
the final step the factor (columns 25--28) 


multiplied the constant term 


the value of and the quotient 


which 


ichine The cross-sectional 


stored the 
1s punched in columns 33-36 by the machine 


final step completed 


\fter the No. 1 ¢ 
No. 


ards 


TEST AND GROUP CODES NUMBER 


OF FIBERS 


aoo? 50108 3K 


BO97060108 3K 2002314 OO 


Co070601083K1 11 oo00s3 


€0870601063K1 11 


SUBGROUP TOTALS 


12 


BO9Y70601083K1 1: 


1k 


E0B70601063K1 12 


TEXTILE 


The 


various fiber properties the second and third cards 


with the aid reproducer fields for the 


were spaced that the squares the property values 
uld-also be pur hed on the same card This squat 

ing numbers was performed the calculating 

punch the rate 7,200 numbers per hour, two 


The No. and 


sorted into fifteen main and sul 


per second Cards were then 
Wroups for each vari 
run through the tabulator, which printed lists 
fiber 


fiber, along with the sums the values and 


identification and property values for 


values squared for each group. the same 
time, these for each property, along with 
group identifications, were punched into No. Cards 
with the reproducer connected the tabulator 


| hese 


through the punch times compute 


summary punch cards were 


the property means, means squared, variances, and 
standard deviations for each group. use the 
sorter and tabulator, again two types tables were 
printed: (1) tables means and means squared 
the subgroups for analysis variance, and (2) 
tables means, 


there 


variances, and standard deviations 


were obtained from the machines the 


MEANS 


GRAND TOTALS 1&7 


A 

where A ec. im untts 
td 

area 

| 2 
| SUM OF X's MEAN} VAR IANCE 

14524 331 109561 24732 

«00003728 00001462718 39 114921 19893 
00016651 1554 630698 
4 027 )1175 00006264446 434 188356 45139 
31 16616 00010447768 $36 287296 51366 

000009605575 565 319225 37986 
60300 2092 1105126 
006 00003561 000002449529 597 356409 62334 

0015 00010163 678 459684 29814 
0094532 §935 3089777 
single-fiber summary data for factor analysts 
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fiber data summarized convenient tabular form for 
further statistical considerations. (See Figure 5.) 

card operations has been with respect the manipu- 


lation single-cotton-fiber data, 


foregoing description punched 


very proce 
dures are being used with the results the wool 
fiber tests. The card layouts are almost identical, 
with the exception that one two instances 
the card. account the wool fiber apph 
cation of the punched card method has according], 
been omitted for the sake brevity 


Economical Advantages the Punched-Card 
Method 


the course test operation similar that 
described attempt was made compare 
the time required perform the work the desk 
calculator method with that used the punched 
card method. was estimated that means 
desk calculator one trained operator could make all 
the calculations and the statistical analysis the 
data 600 cotton fibers tour variety groups 


about months. The time required achieve the 


same results the punched-card thod was about 


weeks. 


This estimate includes time 
set the machines, which would less the next 


time the operation was carried out. important 


advantage the punched-card method that the’ 


computations are performed without errors. 
ing and correcting such errors desk calculations 
can very time-consuming. 

the evaluation the four basic 
under study the Wool Research Project, 
necessary examine least 100 fibers each 
stations. the grease wool the finished 


cloth. Each group 100 may have 


tested and water 70°F This 


which least physical properties, total 


64,000 individual items, have examined and 
which statistical analytical procedures must 
plied the current level operation, complete 
analysis fiber properties for 200 fibers required 
about man-months using the desk-calculator proce 
dure, 1,000 properties per this 
basis the analysis of the 64,000 properties would re 


quire the order man-years The amount 


time required the punched-card technique about 


20% that required for the desk-calculator method 


Therefore, expected that less than year, 


possibly months, the 


original 


acquisition the 


physical data, the analysis these 64,000 


properties will completed 
Balanced against the saving time must the 
cost leasing the punched-card machines the 
volume ot work is sufficientiv large, the cost of the 


punched-card equipment can 


Many industrial concerns already have much the 
necessary equipment in their a counting or sales ce 
partments, and the research worker may find his 


advantage use these machines research prob 


lems when thev are idle. possible 
have the card operations performed standard 


rates by the 1.B.M 


most the major cities 


Service Bureau, which has offices 


Conclusions 


The punched-card method for storing and comput 


ing research results seems to offer yreat advantage s 


single-fiber research work time and 


time formerly needed for results test 
ing more fibers obtain more and better answers 
questions about fiber behavior advantages 


convenience and speed here observed with punched 


card methods for single-fiber tests should 


tainable with many other types textile testing 


done large quantity 
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Enzymatic Digestion Protein Fibers 


Margaret Towell Goldsmith 


Bureau Human Nutrition and Home Economics, Agricultural Research Administration 


Departs ni f dys 


pre tein fabric and fibers in thts laboratory, has reached 1 vyrowth of the organisms and o1 
been found that an actinomveete was capable of ce purihcation showed a 2.000-fold concentration {9 | 
stroving the strength wool fabric 2-week mechanism activation proteinase elabo 
under certain cultural conditions organ rated has been 
originally isolated from wool gated with purthed preparations Filtrates 
tained from the Quartermaster Salvage Warehouse Clostridium have the presence 
Island From and collagenase (the toxin) which capable disinte 
cal studies appears belong the genus Strepto grating muscle From enterococcus 
although its characteristics not contorn protemase lytic gelatin and casein has been dem 
to those of anv of the species desenbed in the Sixtl strated [5] 
Edition Bergey's Manual \lso has been shown that group 
Systematic studies this group produce extracellular enzyme proteolytic for type 
vatiis led b the discovers ol antib t pect! MM protet from muscle 
will undoubtedly reveal many new species well and diazotized protems derived skin have been 
more complete knowledge of those already described used to titrate the activitv of a streptococcal pro 
organism may tall group actino teinase From the cultivation 
mveetes The preset t stucly reports that a cell-free I iS a pre teolvtic factor active avatinst the trepto 
proteolytic preparation tained culturing groups and has been utilized 
the same actinomvcete will also decon prose wool and disintegrate streptocecc, thereby yielding a carbo 
man-made proten thers hydrate suitable for the grou deternunation of the 

tact cells 1 ith tl a cell ree epat itions } ive hee: Inve stigations pertan Ing to the ol wool 
employed. the cell-free preparations and other fibrous have utilized animal 
those obt ‘ined x rupturing the cells | ave hee: used zymes and those of plant origi uch as papain 


Methods 


has excreted its proteinases The was cultured amount 
this capable hydrolyzing gelatin and casein, nutrient broth peptone, beef extract 
have been derived trom Organisms such as Bacillus 1,000 ml. water pH 7. contained in liter flasks. at 
Gelatin, denatured albumin have the surface growth from week-old 
used demonstrate the activity enzvmes slants incubation the cell-free substrate (pH 
after autolvsis the cells thermophilu obtained sintered filtration, was com 


rans gas-forming anaerobes, Bacillus per phosphate substrate-phosphate mix 
fringens, and others, (pH 7.85), hereafter designated the enzyme 


vielded enzymes narrow specificity for gelatin preparation, was used without further adjustment 


| 
| 


xX protem materia eo il Is tor were used soluble in O.6.M trichloroacetic 
manufactured casein, corn, and the hbers paper filtra 
peanut taple made was added five times its vol 
bristles casein Some the the trichloroacetic acid. The mixture was 
fibers varns have found use various combina filtered suction through medium-porosity sintered 
tions with wool, rayon, cotton, nylon, mohair, glass protein chemistry the assump 
fur, and are considerable from the stand tion made that trichloroacetic acid precipitates pro 
point processes tein salt, leaving the partially and completely 
manufacture are for each digested fragments the protein solution. 
eral, they follow single pattern filtration these products digestion 
meal obtained trom the vartous raw materials the peptones, peptides, and amino acids—were used 
protein solubilized means alkal solu éstimate the degree portions, 
tion then extruded through triplicate, this free filtrate were ana 
coagulating the fibers are for nitrogen the procedure 

tretched and hardened hardening processes Miller and Houghton [11] 
are designed block the reactive groups the pro determinations were carried out both 


tein, giving the fiber stability the heated and the unheated enzyme preparations 


For this study the fibers were given treatment percent nitrogen the fibers was determined 
which passed through 20-mesh but not through the quantitatively diluted digest were dis 
MO-mesh sieve were used \iter conditioning the tilled and titrated 
ground fibers and relative \fter correction the results obtained 
were weighed nitrogen contributed the enzyme preparations, the 
Samples were also weighed for percent digestion the fibers was for each 
purpose the nitrogen content the fiber for each incubation period 
fibers 
the enzyme preparation were Results and Discussion 
added one set flasks the 
Table are given the mg. mtrogen 100 
hibers Phe tiber i duplicate et of flasks were 
Under these conditions wool 
3 moisture contents of casein, sovbean, peanut, and 
corn fibers are approximately 19%, 
flask \ll flasks were incubated 
t 
One set of the the ¢ preparat mand 
In Figure 1 is shown the percentage ot the total 
thre auplicat et th eated enzvvine were witl 
“4 
drawn the close each meubation period 
Phe extent of digestion of the bers was measured 
* The Bureau is indebted to the Drackett Company, Cu LABLE. I MinticramMs of NirroGen ix 100) Mo. of 
inmnati. © vhean fibe t \ralac Im PROTEIN 
rot ca ‘ i rist 
Casein 
ed by the North ‘ ist Re na ‘ 
13.45 
| 
Soybea 14.33 
t The National | St i the A rica 13:78 
Materia ther with other 
t ive t t ‘ t ‘ ‘ were weighed in phere t 65% relative 
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/ Wool 1 nee t hsintegration 


| heat-inactivated 


in fibers 


some unpublished work utihzing the 
fibers 


NON-PROTEIN NITROGEN (PERCENT) 


present dy 


pre] aration cle 


protein 
curves indicates progressive 
tra curves tor casein brist n Figure 
bers demonstrate n 1s tibiiity thy hit tie 
ti ot 
preparation qQuring riy tion t the 
The results of exposing the er } he: rapid enzvimat 


Figure Only the peanut fiber stle The 


wctivity 


show significant dissolution ould mpl hindered 


sized that the pro esses of mi tron or by 


to harder 


100 


Peanut 
| 


CASEIN BRISTLE™ 


CASEIN 


PEANUT 


NON-PROTEIN NITROGEN (PERCENT) 
NON-PROTEIN (PERCENT) 


7 
TIME 
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| that of casein bristle, as show: n Figure 2 he 
| i 3 7 14 2! may be due to a reversible mactivation of the enzyme > 
Fic. 1 Percenta f the nitroges the pres Fivure 3 represents the results obtained when the ey 
Cnt as Nonprotem a percentage digestion due t the enzyme alone is cal 
culated ; that 1s, the nonprotein nitrogen 
fibers, including wool, are attacked the 
ducted tron the tota nonprotem nitrogen as re 
enzyme preparation, although wool and sovbean are 
digested only slightly Phe fibers of casein and corn 
the peanut fiber most marked durmy the first 
e etfect thereatter is demonstrated 
q Iption of the reversibility of mactiva po 
yme Case bristle shows 
during the first week 
nves the etfect of resisting digestion 7 
| / 
0 3 || 14 ‘Ce 
ric 5 roentade jon wm the fiber pre 
Fic. 2. Percentage of the nitrogen in the fibers p? ent as nonprotein at indicated time. due to action of oe 
enzyme preparation ti ein Figure 
{ 


Jour 


Casein fiber shows resistance digestion Literature Cited 
early eriod of exposure. with continued suscept de ’ e 
bility over the imecubation perwe The corn fiber istry of the Gas Gangrene Toxitr hem. 
nves similar curve, with less total The 140-51 (1948) 
curves for the casein and corn fibers demonstrate Chopra, Proteolytic Enzymes 
ictivity of the enzyme throughout the 3-week -period Bacteria, Pri " m Acad. S = Sect. B 
Soybean and wool show Enzymes and Their Formation, 
resistance the enzyme, but soluble nitrogeno eases 24, 347-61 (1919) 
materials are detectable after the thu weel exypx +. | ott, S. D Prot ytic Enzyme | ed D 
(st sup \ treptococes itl Spe ial Reterence te 
‘ nzvine pr varation sistance 
ire to the irat he re i ‘ Ite. Effect on the lype-Specitic M Antigen 
ovbean due some substance Med. 81, 573-92 (1945) 
identical with the antitrypsin factor Gorini, Grass W., and Schleich, H., Uber 
the enzyme preparation die Proteasen roteolyt 
} Chem. 205, 133—6 (1932) 
there was apparent disintegration the Inhibiting Substance Extract from Unheate 
lium, condition which may observed 2-mo Sovbean Meal, Biol. Chem. 154, 505-6 (1944) 
\ " 7. Kendall ! “it 4 itu he Soh 
ble teolvti rhe bas is proteus Stud 
intracellular and extracellular enzymes, since the Bacterial Infections Dis 
almost complete dige stion of the peanut fiber sug eases 38, 193-9 (1926 
pests peptidase activity, ometimes attributed to endo 8. Kocholatv, W and Krejci, | | Activation Mecha 
sm and Phvsiochemical roperti of los 
dium histolyticum Proteinase, Biochem. 18, 
end-products 1-11 1048 ) 
some studies, was noted that littl Maschmann. E.. Ueber Proteinasen und 
detectable pre teolvtic activity was obtamed from a \naecrobe Bakterte1 ] Parasiten! 
ht Orig 621 «1939 
peared only after the organism established itself « | | 
the surface the medium 
Summary 
\ method has bee deserihed for the preparat 
ot cell-tree proter ytic e elaborate hy i 
soybean The enzyme preparation was ufhcrent] 
active digest some extent all the 
ovbean and wo« the least isceptib 
\\ ith the t cceptior ant thre owor d ippear 
that the stalnlity of protem tibers to « matic cdige 
tion, mpartes by the manufactur J PrOCesSses, 
the rder as that the protem 
wool 
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Characteristics Chemically 
Modified Cotton Fabrics 


Carroll Hoffpauir and John Guthrie 
Southern Regional Research Laboratory,* New Orleans, 
ERAL chemically modified fabrics have and others, the variation their ion 
prepared recently which exhibit ion-exchange prop- capacity function was deter 
erties those the well-known Gregor and Bregman have shown 
ion-exchangers. These are produced the intro the resinous cation-exchangers that the presence 
duction substituent group with basic acidic excess neutral salt the relation capacity 


properties the cellulose molecule under such con the equivalent the titration curve the acid 


ditions that the fabric structure retained groups similar relationship exists with respect 

Free amino groups may introduced into the cel cellulosic cation- and amon-exchangers. 
lulose molecule the process Guthrie [2, the acid form (HA) allowed 
that Hartman cellulose, thus chemically exchange with neutral salt the 
modified, reality msoluble base and, there reaction 


fabric the product offers enormous surface for 


equivalent the salt form the exchanger The 


moved readily out batch process such 

creased until all the exchanger has been converted 
the dispersion and precipitation 
the salt form and the exhibits its maxi 
Similarly, introducing substituent group with 


mum capacity. Consequently, the which the 


acidic properties into the cellulose molecule cation 


exchanger and 1s a measure of the pK, of the cation 


ester of cotton as cation-exchangers, has been sug as 

gested previously 7|. Partially carboxy exchanger. Similarly, the which 
cotton has also been found have cation exchanger exhibits half its maximum capacity 
exchange properties Timell the measure its base strength maximum 
preparation sulfethoxycellulose. product can pacity particular cellulosic 
not used because its high measure the degree substitution and varies with 
gree substitution makes the conditions under which the fabric 
the conditions below, however, modified. The half capacity, however 
substituted — sulfethoxycellulose fabric with good characteristic of the substituent group, and a measure 
cation-exchange properties was prepared the acid basic strength the material 


particular use depends large extent the Preparation Modified Cotton 
range in which the « xchanyer 1s effective This use 
| by ng with solution contaimme 49.0% 
the mentioned urea, phosphoric acid, and water, 


ing out the excess heating the fabric for 


One the the Bureau Agricultural and thoroughly con 
Industrial Chemistry, Agricultural Research Administrati 


Department Agricu 


ee 


The acid ester cellulose was 
prepared heating cotton fabne with solu 


for hrs. and washing 


Partially carboxymethylated cellulose was pre 
pared wetting cotton fabric with aqueous 


solution monochloroacetic acid, squeezing out the 


excess, mercerizing soaking for hr. 


dium hydroxide, and washing thoroughly 


cotton fabric was wet with solution 


sulfonate, and water, and then 


to produce sulfethos veellulose Catton fabric treated 


ing much darker shades than untreated 


cellulose for use anion 


exchanger was prepared wetting 


sulfuric acid, and water, 


washing thoroughly 


Diethyl cellulose [4] was prepared 


wetting cotton fabric with aqueous solution 


drving, and then mer 


overnight room was then 


thoroughly washed quaternary cellu 


lose was prepared submerging 


absolute ethanol under reflux for hrs 


he cation-exe hange phosphorylated ce lulose, 


the half ester cellulose with succinic acid, carboxy 


cellulose, and were each 


converted the acid form soaking 
chlornie acid for 20 mu The excess acid was re 
moved repeated washing with distilled water 


complete removal excess acid was 


phenolphthalem 


dium solution the wash water 


which the exchanger had been soaked for 


Both and cellu 


lose when air-dried the acid form gradually lose 


When stored in the salt form, 


has been noted 


strength storage 
however, appreciable 


cellulose, and quaternary cellu 


lose were converted the basic form treatment 


with hydroxide tor min excess 


JOURNAL 


alkali was removed washing with successive por 


tions distilled water, allowing each portion 


contact with the for 


several This washing was continued until 


the the wash water was less than 6.0. 


cellulose and aminoethyl cellu- 


regenerated treatment with 


ammonium hydroxide 


Hose 


The excess ammonia read- 


ily removed 


lose not regenerated its full capacity treat 


cellu- 
ment with dilute ammonium hydroxide 


Evaluation Capacity and Strength 


\iter the fabrics were allowed air 
They were then cut small (about 
em. square) and mixed thoroughly obtain repre 
sentative sampling. Samples approximately 
were weighed into glass-stoppered Erlenmeyer flasks 
To each flask were added exactly 50 ml. of 1M so 


dium chloride solution, known amount 


standard acid 


produce the desired pH, 
and sufficient carbon-dioxide-free distilled water 
make the total volume liquid exactly 100 For 
very low values blank determination was run 
duplicate sample, the sodium chloride 
The flasks were allowed to stand, with occasional 
The pH of the 


solution was determined with glass electrode and 


shaking, for hrs. equilibrate 


aliquot titrated the phenolphthalein end-point 
determine the capacity the exchanger 

Moisture was determined portions the 
regenerated materials vacuum 
oven 60°C for hrs. order calculate the 


12 O © ESTEEM OF 
CELLULOSE 
@ @ CHiiviose 
z 
6; 
| 
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SALT FORM 


hemically modified celluloses 


1950 


Maximum 


capacity 
milli 
per half 
Chemical modification dry basis) capacity 
Sulfethoxvcellulose 40 0.5 
Phosphorylated cellulose, hydrogen 1280 
Phosphorylated cellulose, 2nd hvdroge n 25060 7 5 
Carboxymethy! cellulose 248 3.65 
Succinic acid half ester 247 4.75 
A\minoethy! cellulose 600 
Quaternary aminized cellulose 242 9.5 


The capacities the cation-exchange fabrics are 
reduce these curves common basis the capacity 
has been calculated the percent the 
the salt form. agreement with other investiga 
tions apparent that cellulose 
behaves like dibasic acid and the characteristics its 
ion-exchange capacity vs. curve are similar 
the neutralization curve for the first two 
phosphoric exhibits the 


behavior strong acid, whereas 
cellulose and the succinic acid half ester curves 
the type characteristic weaker also 
apparent that all these fabric exchangers except 
untfunctional, definite 


The which the 


phosphorylated cellulose are 
advantage for many purposes 
exchanger has its maximum capacity may 


al 
| QUATERNARY AMINITED CELLULOSE 


%e SALT FORM 


of anion-exchange capacity to 


chemically modified celluloses 


this value for the succinic acid halt ester 
cellulose (4.75) the same order the for 


acid (4.18) and the value for 


cellulose (3.65) near the for 
476) 

curves for the ion-exchange capacity 
for the anion-exchange fabrics (Figure indicate 


the base strength these 


base than aminoethyl cellulose, 


aminized cellulose has the same 
mum capacity the cellulose 
from which was made but much stronger 
than the other 

Table are 
half « pacity tor the cation 


| he s¢ 
that the 


shown the maximum capacities at dl 


and anion 


exchange fabrics investigated data and the 


curves Figures and indicate and 


base strengths these fabric offer 


selection comparable to that of commercial exchange 


resins. The maximum capacities reported are con 


siderably below those of yranular ion-exchangers, but 
for certain uses the advantage offered by the Uni ue 
physical structure of the fabric ron-exchanygers com 


pensates their lower 


‘Summary 


Several chemically modified cotton have 


prepared and their characteristics anion and 


Phosphory 


acid, 


cation-exchangers have been evaluated 


lated cotton fabric behaves like dibasi with 


acid strength comparable that the first 


ond hydrogens phosphoric sulfeth 


oxviated cellulose is a strony ul cation-¢ xchange 


whereas carboxymethylated cellulose and the 


of cellulose are weakly acidic cation 


cellulose 
and cellulose, amine, are 
with 


acid halt ester 


exchangers a primary 


treatment 


Hulose 


basic 


verted quaternary compound which serves 


anion-exchanger high basic strength 
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The Swelling Cotton Water: 
Microscopical 


Anna Moore, Lorraine Scott, Ines deGruy, and Mary Rollins 


Southern Regional Research New Orleans, 


Abstract 
! ecthonal a tot raw cott t e bet and 34° i the dry area rewar 
i variety t cotton ‘ et t moat ty t tile Immature sat y sl tly les 
mean elling than mature sa but t elreved to be w to the presence of fibers wait! 
| iry thickening at a wl ter t nk tronal are ither that vel 
the momature eftormat tale ‘ ha eu arity is sl tly than that of 
tribe pled with the tact it yvewht of mmmature tbers there are 
itely twice as mat fil ‘ i venht ot iture fibers elps to explain the 
P capacity of va mace ' tut ttor Flax and a sample of viscose 
rayon tt t i tw t 1 i nvlon 
sectional sw ita 
Introduction carpets, and tor industrial fabrics all 
kinds where changes dimension due moisture 
common knowledge that there are differences 
are important mn both processing and use 
mivitaryv, avricultural, and apparel uses, design of the 
; - fabric is based on the fact that cellulose fibers swe 
absorption water and that such swelling helps 
the changes shape dimensions fibers, the 
nm sealny the spaces in the fabric to otfer a water 
effect of fiber size and shape on swellu Yet such 
resistant material Peirce, veloping the British 


Ventile took advantage the swella 


variety uses such for plastics, for warp 
P , Inlitv of the cotton tiber by using the Oxford weave 


study the Research Market the design the fabric, but nor others 
Act 1946 investigated the extent cotton swelling 
present investigation was started in order to obtan 


€ 


fibers water-resistant cotton fabrics and learn 
others and are more suitable for use this tvpe 
fabri 

the present the orifice test for varn [16] 


has been the most usetul guide the 


the swelling properties This 
shown repeatedly that varns made from the less 
ture (thinner-walled) cottons have better closing 
capacity than those made from mature (thick-walled 


cottons: that fiber shape, closeness of packing, and 


size and shape fiber interspaces probably contribute 


! 
to this closing capacity 5 but that swe lling also plays 
ing the test nonswelling liquid 
with water. For example, with the use dioxane 
seepages were from four to twelve times a ich as 


for water [16] 

Since it was known frot this work on the ortfice 
test that varns made from immature cottons retard 
the seepage Of water better than those made fron 
mature cottons, was assumed the 


the present work that the mnmature tibers probably 


swell more than the mature the absence 
data the literature support ew, and 
other data swelling cotton fibers water, the 
project was undertaken investigate (1) how 


much cotton swells (2) whether 


re f 

swell more than mature fibers the same 


cotton swell ditferent amounts: and (4) whether 
change shape upon swelling 
In consideration ot these cpu thon the mechanism 


ot the swelling of cotton a fiber is of immediate 


mportance Cotton tibers are plant cells, each nor 
mal hiber consisti rota ce Hulose wall of apprec rable 
thickness, with very thin laver cellulose 
ferent structure the outside, which both pectin 
and wax occur deposits; and with central canal 
lumen, the inside, where the 


1..1 


protoplasm manufactures the cellulose of which the 


is composed the hving condition the fiber 
circular cross section and the lumen 
tended with protoplasm and 


time the boll has matured, however, and the cotton 


has been picked and gmned trom the seed, the cit 
cular tube ha collap ed and the fiber ha hriveled 
nto flat and twisted many places along 
t length the lumen has been practically obliterated 


as a canal by the e lapse ot the fiber, while at other 
places it remains as a lenticular cavity for a short 
stance more mature the fiber, the smaller the 


nnen and the more nearly circular o1 elhptical the 


sectional the dried tiber, own to the 
al et lose ot } cl the ill co iy ed yure 
fibers, the other hand, the 
7 


Fic. Swelling thick-walled cotton A—Dry. 
cross-sectional shape the shrunken cell collapsed fact, most the literature dealing 
flat, rectangular contour which often swelling raw cotton water has been concerned 


Figure were made with hand microtome droxides with the moisture responses alkali 
Skau treated cotton [13] few investigators, however, 
larity expected and that the thin-walled reported the swelling 
(3) higher rate sorption because the swelling cotton 27.5% 1917 Haller 
per volume \gain there were measured with ocular micrometer the change 
perimental data support these views width cotton tibers swelled with water and 
has long been known that the increase length expressed the increase due swelling percent 
cotton fibers from the air-dry state the original width. reported that 
water about Collins [2] states that dried cotton after immersion water showed 
view this neghgible increase the change length width and that 
and that the swelling may air-dried and then desiccated over acid 
discussing fundamental principles that govern the 1947 Morehead describing new 
shows {3 that the increase im diameter 1s ce mpara- cross-sectional area of tibers gave 21% for cotton 
tively large: from absolute dryness water (satura and flax, from the state saturation 
tion water) there approximately water; but details are given the origin 
however, was using cotton which Materials and Methods 
swelled with 15.2 sodium rather than 
raw cotton, and measured Cottons selected these comparisons the pres 
rather than cross-sectional area ent investigation included: (1) Rowden, coarse, 


| 
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variety with high orifice-test and raw flax were also mea 
(2) Sea Island Special, unusually coarse strain, for cross-sectional area wetting 
with fibers almost large those Rowden; (3) 
average diameter; and (4) Sea Island Seabe 
representative the cotton addi combed parallel and held under slight tension 
tion were included Acala 1517 “Well-grown, Chandler bundle device [12], were wrapped 
normal development, (6) Acala 1517 securely end. leaving free region the 
which was before the end the center section unwrapped for approximately 
turing season and had unusually high percentage relaxed bundle was then immersed water con 
immature fibers. These two samples wetting agent Aerosol OT) for 
1517 were grown the same field but were har hrs. maximum swelling the fibers 
vested different periods the growing season The soaking-wet bundle, held vertical means 
Application the differential technique slight tension (less than just 
these samples resulted fibers two colors hold the fibers parallel 
which could separated manually into two methyl methacrylate 
samples for each the cottons tested: one and catalyst and for 
the fibers had dyed green and were predominantly brs tollowing proportions gave the best con 
thin-walled cross-sectional shape; the sectioning with rotary 0.25 
other in which the fibers had dved red and were v henzovl peroxide ; 50 ml methy] methacrylate 
thick-walled and more elliptical cross sec Santicizer M-17 (methyl 
The samples were handled separately and ethyl glycollate 
planimeter measurements were made of cross sec Phe cross sections were cut on a rotary microtome 
tions of the fibers in the wet and drv states at a thickness of Su to 10a and attached to the slide 
For comparative evaluation the microscopical 
emploved, samples viscose staple fiber, 
t Fortisan 1,100 der 1,440 filament, 2.52 twist, special 
tenacity 
Avisco 1.5 den., 5 in S$ Raw flax, hackled and combed 


adhesive The | er et soake er with a wetting agent for 3 
iterTia re er hrs 
methacr ite Vean 
liate wersed it vate! wellin \ 
apy 
iter under coversitt 
‘ ber ‘ bedded adr 
rder te t the retrace etted 42.5 90 
ist rap i trace 
was added the water just before phot differences are apparent 
yraphing. ) he uncovered de was then unmersed al meastu th \ ! ti 
14 
an acetone bath tor 2 hr dried by ¢ poration embed 
ind placed over phosphorus 
view the evidence 19] that removal 
tate at a n fication of SUK re 2A eae 
water from cellulose by means of solvents leaves the 
ihe final print were enlarged photograp! 
ct ! more reactive and presumabivy a more 
tate. it 
re ured pla etet ‘ 
1 
ited) on the ba i change nu fy 
tice the stand 
the dry state 
i t ic 4 
Wet area ire ! 
x 100 swelling 
Dry area irea whicl ( 
dr tate | 
woof the / different cor on 
is 
Beeause considerable technica theult ( lean 
perienced KEC] wy the crott ectior bh 
f if 
4 
4 [dried bis i | t e-rinsed 
q vater. m the procedure te t arch the met PO), desi method 34.1 
were first wet, then embe ectione pl t Dried ve 
rraphed thre wet cf t hei equent 
Dried e of sa 
4 dred and tovraphes 1) ect ly ver P.O 168 he 00 
ed over PLO 3.46 he i 38 
ind (d) dned over PLO 
1.062 } 
‘ TT med method (ce cated 
ver PLO, 20 hr 33.9 200 
preary acetone before desiccation in 
} 
() net easurab ree ce the final change 
1 ‘7 
restr e effect catio n the drving of 
e fiber 
\tter t the same cross sections 
ere rewet soaking water for 
1 1 
rat rape te dried by the standard 
twee the t 1 the saturated state was 33 22 
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calculated individually for each the 196 fibers this theory, deformation the fibers was 
which survived the studied determining the change circularity 
swelling and the value for are excel the cross section the tiber from satura 

lent agreement with the value for deter tion the here 

irea (21) such that 
trA 
ipsed that It Is Not possible with the inimeter 
make accurate measurements its this perimeter individual was measured with 
reason swelling was calculated as the over-all change i device avveloped at the Souther Regional Research 
| ter measurements around the outside perimeter of relationshy f perimeter at area was determined a. 
the without regard the Since the for individual both mature and 
case Of Varns and tabrics it is the closure of spaces Toons of each sanip Maximum rity tow 
fibers that contributes water resistance mature was approximately 
the increase ver-a size of the fiber is the factor and circuiarit for unmature tibet 
f Nevertheless, in rdet to explore briefly the swell troy the wet t the dry tate Wa eXpre ed as a oe 
ing of the cellulose of the fiber wall the mens were perce we ¢ he cir init the dry state me | 
measured in SU) selecte d fibers nm wl ic] thre opening 
was large enough to be readily traced with the pla Results i. 
would expected, swelling the cel Swelling 
WAS In eye cas somewhat vreater than the 
The 4 ne tor both mature and moumature 
area caiculated tor the whole fiber: and 
tovether wath the velling value for the other tibet 1 
which were neasured tor comparison 
which she the frequency distribution 
( hanye , har 
r ‘ the measurement } normal distribution for botl 
ection 
mature ture traction t the and 
mie mean, % mean, 
Empire Bale 92 lature n 35.5 ‘ 
4 Empire Bale 92, immature frac n 16.7 ‘ tha the ture Data 
Rowden, mature fraction 56 tor the other i ple tuched elded normal 
Rowden, immature fraction $34 $9? ay 
curve 
4 
q 
The ditterence ve ne between cotton and £ 
Poo much significance should not be attached t ad 
; 4 ther cellulose fiber | ve Ditference 
the absolute values because in any given sample ot 
cotton only small percentage have 
ire prone cet mia to be ot 
openings large enough to measure, and because the 
accuracy «at ] measurements of ¢ treme 
3 small areas 1s limited Suttice 1t to sav that the a 
A nificant ire not sullicient to exy mi the cor iderable 
tual swelling of the cellulose wall in the fiber 1s some 
clifference me capactit erved il enkaye 
in the ortfice test [16 The conflicting data on : 
copica ind oritice test to mcicate that 
area and distribution interspaces are 
had been theorized [14] that the fiber more significant thar velling 
| 
| 


| 
PABLE |. Cross -Sectionat of INpiviptat Finers 


gnificance (1% level 
of ditference in mean 


or 
c change in area 


rea n ndard between mature 
mean irea® error ol and immature 
tiber mean (% mean fibers 
{ mn 
Rowden. mature 1400 16 0.95 nificant 
Kowden, immature 1400 40.87 O45 
Sea Island, Special, mature 500 191.2 $3.97 O48 Significant 
Sea Island, Special, immature 300 3) 0.90 
kimpire, bale 92, mature 1100 187.9 31.72 35 Very significant 
bale 92, immature 1,100 924 0.52 
\cala, Well-grown,”” immature 600 75.8 28.79 O.78 
\cala Bolle mature 925 122.4 44.54 O47 Significant 
\eala Hollie immature $25 44.4 40.61 0.77 
Sea Island, Seabert nature 500) 121.6 4.11 O45 Very significant 
Comparative fiber 
klax, raw 150.9 64.9 1.68 
\ ise ora tuple 112.2 66? 1.34 
Nvlor 318.3 0.19 
* wet \rea d 
\rea dr 
PABLE Tl. CHance in Circtcariry of INpivipuaAL FiBers ON IN WATER 
\verage Chanye in 
dry circularity® No Standard 
; 
Fiber circularity® mean (% hbers error 
Rowden, mature 0.75 4 100 1.49 
Rowden, tnmature O40 66 100 1.18 
Sea Island, Spectal, mature 0.79 1.5 100 0.5) 
Sea Island, Special, anumature O48 10.1 100 1.66 
kimpire, mature O71 o4 100 
immature O44 10 10 1.35 
\eala,  Well-erow: ature O75 +1 100 1.20 
\cala, Well-g hature O40 10.1 100 1.95 
Ncala, Bolla 0.70 5.5 100 33 
0.39 10.2 100 1.91 
Sea Island, Seaber mature 0.75 6.9 100 0.90 
Sea Island, 0.40 7.2 100 1.42 
7 Cireularits - Cireularity for a true cirel | Maximum circularity found for mature fibers was 0.93; minimum 
| | 
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maTURE FIBERS 
_ IMMATURE FIBERS 


NUMBER OF FIBERS 


-20 -10 ° 10 20 30 40 


PERCENT SWELLING 


Freque ney distril 


tron from 


am pli 


pression ot 


error the method 


used, 


cause the 
ot the 


cult obtain sharp enough focus 


was extremely dith 


mounting mee 


i¢ 


fibers tor 


planimeter 


measurements between 


noted that the 


under 


Taw 
consideration here 
1} 


viscose Tavon Was 
that cotton 


ate 


almost exactly twice 


line with the relationship 


measurements 


C hanges 


\verage circularity measurements for fibers 


each typ of cotton considered in these studies are 


10% 


no latera 


sodium hydroxide 


*“Water, glycerin, and a 


cause swelling of nylon fibers 


auber 


at room temperature 
Boils with 10% Gl 


} 
sail CAUS€s 


a 


LABLE I\ SWELLING OF CoTToN FIBERS 


Variety of e 


Mean 


swelling 
or 


9) 
bale 99 
Empire, Florence 
Sea Island, Seaberry 
\cala, Well-grown 
\cala, * Bollies’ 
Sea Island, Speci 


Rowde n 


Empire, bale 
Empire, 


S. 


NUMBER OF 


show 


le« on 


shape was less than have 


} 


fiber 
tions 


a tre 


on ¢ 
extr 


Bale 
Bale 
Bale 
Bale 
lore 


CORRECTED 


Immat 


Nonswe 
hibers 


or 


16.4 
6 


MATURE 
FIBERS 


“10 80 30 40 $0 60 
PERCENT INCREASE IW CIRCULARITY 


el 


0 -30 -20 70 80 90 


requency for 


t} 


more circular 


While 


as they 


fibers 


n in 


it 


ne 


been expecter 


which are relatively free from external 


apparent that the fibers showed 


toward 


greater change shape upon wetting 


al normal 


asurements 


Discussion 


int 


ults 


the 


chiet cat the the 


ross-sectional swel 


eme natural the 


uniform 


\BLE 


SWELLING Corr 


SAMPLES 


Sample fiber 


9? 
99 
99 


1H) 


nh 


mature 


immat 
=. 


S. ¢ 


nee 


hee 


BY OMISSION 
ure 

orres ted 
| 


ling 


mean 


welling 
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. 
° es 
} ° larity of fibers of a typical sampic Of cotton from adr a 
| Slate saturation tm wate 
‘ 
hat 
> 
Change 
| rea Standard 
wa 
3% swelling” [4 
0.5 12 28.7 
30.6 4.8 32.0 33.5 
{ 


— 


ow 


trire | re ‘ »? 
ve ‘ t the percentave va 
elative nye percentage re-eva ite 
t 
‘ ita are stow Fable I\ 
In a re-exammnat ! ‘ it tw a that f 
4 } | \ \ Ine there 1 
rye perce t ect \\ } 
we it er-a ine rather ‘ L hese rt 
the ection of extremely thin-wallee fibers with 
| pra he dry | wet tibers of 
1 ct Cit eu nswe 
+} 
} i 
1 
t which the va ' ‘ at t ‘ 
1) 1 ' 
1 eat perp < tor thre that ple ¢ ue ent « thre 
Cleve t ct t thre ele the sect} the 
trol il ‘ ‘ t i ete 1} ( +} 
tiie terat t ite) eS 18 reo. it 
nereas t cl ere ‘ rive le ce +} te 
rewetted att ‘ i | i t ct such 
t! tibers wi h show ect ar ers, ly ft ‘ tr] as 


The value for the well «ot the iomature bey removed tre i consideration im. the data on 
than that for any the other measured hetween mature and become 
\ | investigate thi and to determine taller Data on all the cotton sample s were again 
whether or not it onght be a vanetal char teristi re-examined vithout taking mito accousdt nonswe ling 
two additional samples cotton were mea the mature tractions all fibers showed 
are shown Table average ment there were alwavs few fibers which showed 
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would contribute the redistribution the fibers show more detormation than the mature 


spaces between fibers they push one against the 
other during effect would help That the swelling the cell wall alone 
plain the superior closing capacity immature over considerably greater than the swelling the 
mature cottons fiber as a whole This nught mply that the “swell , 
of fibers a here reported may line wl 
Conclusions 
consideration the questions posed the distention the cell-wall cellulose 
troduction this report may said that these results these studies that the 
measurements of cross sections of fibers show tion of cotton for the manutacture of water-resistant 
1. That cotton swells from 21° to 34°, with an fabrics varietal difference vith respect to swellabal 
average ot about 30°; whereas vilon does not swe it fiber pla tthe irt While iture and i 
well 
Fortisan swells about two-thirds as much as cotton nature fibers swe tbout the ne a t, the ten 
and fi ind tl partic War sar yple { viscose ravot eney t ird preater tor thes e tibet 
used in this investigation swelled about twice a rather tl r the mihature fiber & 4 re t 
much as cottot pre t et t! rifle filer 
found trequet in the im ture it ti i eldom 
2 That differences betwee mature and 
hbers s regaras increase cross-sectional area 
Since u i veignt 1 ittire ¢ there 
water, although statistica the result 
tre two to three tire fiber i ke 
report ane nes sistent 
went ott ture cotton filer lerspace re tiner, 
Tha ce 1 ve ctwee varit d therefore the « ny capacit i cottor of low 
of tton sholht } heing 1 x 
tie t eq are there ya iia maturity mav be expected to be considerably greater 
m of ‘ mature tract of 10 for in 
1 t at t i ce ! than the closing capacity of normal mature cotton 
mature tractions These data corroborate earlier evidence on \ irns and 
That change circularity cotton fibers fabrics that cottons previously 
and, while seems possible that varieties some may find specialized use the 
there shght tendency for the sealing fabrics 
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Specific Volume Native Cellulose 
Alfred Stamm 


Abstract 
Specific-volume measurements native cellul different media and calculate 
from x-ray data are compared Data for the specific v init 1 ce lose contan rn fferent 
amounts of water measured ina benzene medium are analyzed. On the assumption that the tte 
ence between the specific volumes measured in benzene and the specific volume calculated fron 


he concept of hydrogen | 


still exists regarding the interpretation data for the 


~ 


volume cellulose determined various 
media whole difficulty centers around the fact 


that different displacement media used measure 
the volume pive dittere nit values owing to lithe rences 
fluid the 


tendenc\ for the fluid to become packed within the 


cellulose structure 


These difficulties can, for most purposes, avoided 


specihic volume value calicuiated 


using the from 
x-ray data that does not involve 
displacement measurements value ts, 
it 


variations the x-ray data used and the value for 


11 
is is desirable Siig 


nately, not exactly known 
the Avogadro number 
values for native cellulose 
0.632 10] 


ate value of 0.62 


varving trom 


which will used this paper 


f the reasons why the different dis 


dia give different values for the 


placement 
volume considerable theoretical even 
though the value obtained from measurements 


accepted the Displacement data 


and their miter] retation are of munportance in perimc 
ability studies, the the degree 
crystallinity of cellulose, and in the determination ot 
the extent which such polar liquids water are 

volume values obtained different media 


given, with reasons for the and this 


* Maintained at Madison, Wi In Cooperation vith t 


University of Wisconsin 


voids, and that the differences | 


due to the compacting of water, reasonable compression values are obtained 
nding of water and other find 
view will data that support the thests 


that values determined in water are low primarily 


reduced volume resulting from 


bonding 


Water gives the lowest and most consistent 


volume values, with those for native cellulose ranging 


from 0.621 0.624 11, 13, extent 


of cutting of the tibers seems to have a neghyible 


upon the water Cotton linters 


and whole-fiber practically 1dentica 


water opens the structure result swelling 


makes voids accessible that would otherwise be 


Nonswelling liquids give higher and more vari 


values Benzene, toluene, and 


which have simular 
sizes, give quite values for any one cellulose 
the case various native cottons 
the values range from 0.637 0.650 15, 
form the cellulose and the degree 


Wakeham 


shown that cutting cotton 


linity the values 
has recently 
creases the benzene and result 


decreases the specific-volume value has also 


shown that larger molecules, such as diocty! phthalate ; 


not penetrate the voids well benzene and 


henee pive still higher specitn volume values than 
does that benzene measures 
the volume the including the lumen 


case of whole fibers and the fiber walls in the case of 
cut fibers. This conclusion 


traces remaining adsorbed air the extremely fine 


communicating structure could pre vent the lumen ot 


| 
x-ray data duc the x-ray value and the values deter 
mined in water are 
that are m accord w aed 
1 a 
> 
inaccessible 
| 
4 


for itself 
sion effects fine capillaries Hermans believes 
no such re 
displacement 
volume values between those taines« i acted Is tol true, water 
those nonswelling vidson must not larger than their 
obtained values 0.638 
boiled native cottons 
obtamed a value of 0.634 | ind t ) attice he alh Im ord account 
alpha-cellulo 
the latter experiments wer author hat such proximity can 
cutting combined with th hat sever | aimed Only 1it appreciable molecular 


miav account tor ! t at it vas anc irogen probably by 


thi appre alu filling ids large molecu 

lose must. be penetrate His ton an and toa degree me chani 
x pected since varog Is \ led w ter Is Vol becomes almost 
fuse through the pillaries, thou vhen the latt ‘places has 
overcome the effect 


tively adsorbed by luk ) in benzene 


evidence to wel oft 1 retail 2 water and corrected 


specie 

volume value 


have to create the 


been compressed 
ing the cohesion the ulose later, specific-volume valu for wate 


ot suthecrent \ o cau hi 1 31 and 0.633, re 


take-up 
The take 


occu4rs 


a 
lower than those the other workers which permits closer packing 
the specific vol 
its 
author feels, sufficient evidence show spectively, for curves and three these 
if 
capillaries and values that the penetration the cellulose 
ot water, on the other cat by the benzene under suc replacement cot aitions is 
concept ot capillary ibility is to be used, the cellulose obtammed in benzene approaches that ce 
‘ ypillaries must be pictured is transient cap Nar termined by x-rav measurements ¥ 
Under either concept there evi 
dence show that water selectively adsorbed Compacting Adsorbed Water Cellulose 
forces that considerably exceed the force 
MeGill University, Montreal, Canada (1937 
estimated that at 20°C the value would he \ McGill University. Montreal. Canada (1940 wah 
| 
7 


: 
1950 
633 
65 
\ 
\ ~ 
> 
~ 
~ 
. 
rit ela nsiiip vecn ent and 
pe! 
tent to which compacting of adsorbed water can ox j 
o a eur, the author has re inalvzed the data of Stanun and a 
Seborg for the specific gravity 
ag 
content and the pecihe volume of cellulose ! cal 
= P culated from benzene displacement measurements b 
(on the basis of water having its normal density (d, ) 
Is the ove drv weight ot the cellulose thre | 
ere 1s the weight of the pyeno eter filled wath 
Vv enzene onl ind is the weight of the pyenometer an 
hows the relationship between content and 
Nelalionsiif mpre nm OF Wate the pecit vravity of the « ned 
svster calculated tre Fivure ] on the basis of 
i nea ements ] filled ] ict i ‘ it ermans 
using data sit r to tl ott 
case unfilled voids 12% results such way imply that the densit 
Curves Bo] mdGa lifferentia of the ‘ vater had the constant value of 1.6 
urves A, D), and I, respectiv between to 4 momsture content nd decreased 


in value to 1.0 at the fiber saturation port t he 
present author feels that Hermans was not justified 
plotting his differential curve this way 


parent specific gravity cellulose that occurs 
penetration the water overbalanced 


by the more pronounced 


dex rease bro 


with the apparent gravity cellulose 
error Hermans’ plot can shown calculating 
the apparent compression water from the data 
used Figures and means the fol 
lowing equation 


vravity of cellulose substance. and the other svinbeols 
have the same equation 


nonswelling 


benzene vive the true specrti 


volume cellulose substance (which that the 


benzene), the integral compression (curve 


obtaining Figure Curve obtained dit 
ferentiating curve apparent compression 


the adsorbed water under these conditions 


is O7 per yg 
1s 3 43 per 


have opposed the adsorption-compression theory are 


and the apparent density the water 


Hermans 


ently with quite results 


done, however, should out that curve 


ceivable that a zone of constant Compre nm ¢ a 

oceuy between a morsture content ot | ind 4 

the basts at this and ont thermody: inne data 113] 
the gravity cellulose tron 

x-rav data rather than the value determined 


tamed place curve 


the ditference between the two curves additive 


* This equatior previously used by Stan Se} re 

{1 Was errone reprod ed m ther it 

ting the minus siwn betore the te nad the thes 


| 


constant volume per unit weight, since only 
equation (2) shifted fixed amount Use 
larger value for the specific gravity cellulose 


than that obtained benzene that cellu 
substance contains voids impermeable 
further that these voids are completely filled 


with water all values the content 


cellulose This condition cannot exist at low mots 
ture contents Hence, curve © cannot be parallel to 
curve down zero content fact, 


it cannot be paratiel below a morsture content of | 
and may not even parallel below the 
ration point Parallelism below con 
tent unphes that water compressed 
contents above and uncompressed when 
hetween and Curve was drawn from the 
origin so as to meet curve © smoothly It repre 
sents the minimum deviation trom curve C that can 
reasonably represent the facts assumes that all 
space within the cell wall completely 
filled after the first water has been adsorbed 
the ditferential curve from 


curve these conditions, the 
compression would only 0.04 per g., which 


would give the adsorbed water apparent 
density 1.04 per all the voids had 
chameter not much than that the 


however, the diameter the 


Irv cell walls varied from that water 
molecule several times that value, water would 


adsorbed only the the 
voids and would not completely them until 
larv condensation the largest void had been com 
pleted condition might not exist the 
case the cellulose sample under consideration had 
wen reached. Curve represents such 
portion curve might have been drawn 


with steeper slope form the curve was 


! 
selected give differential curve which 


1 isture content that ts practically equal to the 
change differential heat swelling with 
content [13] rough proportionality between 


has been 


svstems 


and apparent density the water 1.25 
per when postulated that x-ray 


| 


ditterence between 
determined 
represents the « 
saturation 


idsorbed 


{ 1.000 


lication | pression 


apparent specihc gravity 
ordet 
ilues were lune 


veal the true volu cellulose substance, the gen, gen hum, and hydrogen, 


parent density h initially adsorbed molecules woul expected to fil! vords more 


1 
per culne centimeter to the quit aAsOm ang itv are due to differences in COMpTessive adsorption, 


of 1.04 to 1.25 and if the attractive forces are assumed to be propor 
It generally heh lth: hvadroget tional to the polarizability of the vases the relatn 


correla 


exists between water and Hhule Hydrogen bond ship shown 1 vu $s obtamed 


ing involves disp ment. and electron dis tion much 


placement could molecular size 


ot the order nated (orientation ot wat gives an apparent specific yravi 


molecules alone might also account for the apparen than that measured 


compression seems unreasonable, consid plained only much 

comy 


tors have done Summary and Conclusions 


The specihe volume calculated trom) X-ray 


Other Support for the Theory Packing 
Adsorbed Molecules 


structure data comes the nearest the 


able values to representing trie 


From adhesion-tension measurements liquids 
solids, Bartell and Osterhot and Bartell and Jen 
nings have shown that the work adhesion 


liquids to the solids that thev wet ts shightiy greater ’ vall 1 acces 


the work adhesion water aluminun 
oxide, barite, and fluoride the work 


assumed that cellulose will give lulose and approact 


value and that the attractive forces are proportional those calculated 
to the work values (internal pressure of water in Water penetrates al nd uctur sented 
creased from 12.50 13.27 kilobars, increase the difference asured 

water the fiber saturation would 0.97, 


according data for the compres 


| 
= 
sion of water lf th the specie BP 
volume of cellulose rays and by | 
then the specific volume the water would 
ose 4 as was prec icted 
: ‘46 4 
more 
quid water 
of cellulose substance 
liquids with small mole 
cules, such benzene, measure the volume the 


the data presented, appears that the volume Hermans, Text. 38, (1947 
repre etited | the citherence thie per He Hi ind trv Ce 
}u49 
rather thas i priete ect penetratiot 232 1937 


1? 


l. Bartell, FJ Y ed by | 
37 13 1933) 41. 1007 (1937) 
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INDUSTRIAL SECTION 


Some Felting Properties Wools Different 
Geographical 


Arnold Sookne, Herman Bogaty, and Milton Harris 


Introduction the basis their reputation for high low felta 
‘aa sideral lv in the rate or extent to which they wall telt 
the single type of wor rather than a blend Lhe 
‘ evaluation included a number of measurements otf 
basis for the selection wools for blends, particu 
‘ mechanical and frictional propertic { the fibers 


is obviously an inportant economic consideration 
Not only are such widely 


terms the former one While large ditferences 


recognized but measurements their exist 
felting behavior were not realized, the results 
ence have often appeared n the literature 2, >, 


lift pear to ve Of sufhcient general interest to warrant 
ditterent wools reters severe telting 


action the tvpe which occurs fulling mill 
stocks need for information this type 


applies ordinary laundering, and indeed wools representing variety 
might anticipated that knowledge this scoured with soap and soda ash, carded, and 
might throw new hght the problem producing accordance with typical good 
shrink-resistance in woo! garments Lhe present tice The 11 toy were identified | Irce 
investigation, undertaken with this thought mind, fineness, follows 
concerns the felting ditferent types wool during 2—Australia 
sults of which have been shown to correlate well with mestic’” Pulled 62° / \ustraha 58/60’s; 8 —New 
clearly understood that the results presented below Brazil 58's: 1] Buenos Aire 58 
not refer felting the which occurs The feltability the tops was determined top 
fulling stocks shrinkage test which involves measurement the 
order obtain wools which might expected length sliver when tumbled for 
to felt differently, samples were obtained from differ Varving tines mia revolving wal {1 | he severit 
ent parts the world, several types included the test could varied changing the level 
the hquor im the il test vere ide using | liter 
This work constitutes part the Army Quartermaster ind liters water, subsequently identified herein 
Textile Finishing Researc! Measurements were made after and min. 


"| 
| 


RESEARCH 
shrinkage 
4 min 10 min 20 min 
Sample Neo Source Nominal grade %) (% o// 
4 Nustralia 62's 22 38 49 
4 lexas 64's 19 38 52 
5 Montevide: 19 49 
6 Domestic’ Pulled 62's 16 29 40 
New Zealand 62's 20 57 47 
\ryentina ornentes 60's 19 37 49 
10 Brazil 20 
Buenos \ires 58's 21 52 
Mean of 10 wools* 20 38 49.5 
* kxcluding sample 6 
lop shrinkage in 
Simin 15 min 40 min. 90 min, 
Sample No Source Nominal grade % Q (% %) 
4 Nustralia 64's 16 32 40 49 
Nustralwa 62's 13 28 46 
Texas 64's 9 0 29 39 
5 Montevideo 64's 9 22 31 42 
6 Domestic’ Pulled 62's 7 15 20 29 
7 Nustealia sk oO 12 27 46 
New Zealand 62's 14 38 46 
Argentina (Corriente 11 24 4) 
10 Brazil S&‘6 10 1 29 39 
Mean wools* 11.5 33.5 
* bxcltuding sample 6 
15, and respectively, test properties were measured with the 
telting socks made trom the samples friction meter described Frishman al. 


top was also determined conventional 


] 1 id W nif’ d d lov 
shrinkage, described below III. Results and Discussion 


Single-tiber stress-straim measurements were n ide 


trolled fiber extensometer tiber diameters 

the test used were estimated Tables and the shrinkage values for the 
method were extended rate various wools are grouped closely about the mean, 
per and retracted the same rate indicating that, except for sample all the wools 
elastic parameters included load exhibit substantially similar felting behavior 
work required for extension, shrinkage test. Sample domestic pulled 


| 
a 
= 


ily 
1950 

TABLE Til. Sincue-Finer Evasric Prorerties oF Woors oF Dirreaenr OriGins 

Work for 
20% 

Mean Load to eXtension 

No. of hbers diamete extend 20% ergs cn 

a Sample No Source Nominal grade measured u gy. den x10" 
1 Texas is 16 ss 
\ustral 64's 15 oo 
\ustral 62's 14 4 
3 i Texas 15 7 47 
5 Montevideo 64 15 
6 ‘Domestic’ Pulled 6) 16 ty 5 61 
9 Argentina (Corrientes i4 4 61 
11 Buen \ires 58's 16 % 35 6? 

Mean 

No.of bers diameter Coethoent of triction 

Sample No Source Nominal grade measured L With-seak Anti-scale 

4 \ustralia 16 4 27 
3 \ustralia 62 15 25 28 17 

5 Montevice OA's 16 »3 

6 Domestic” Pulled 15 25 44 
7 \ustrahia S860 7 

New Zealand 62's 1s 4 44 

Buenos Aire 15 7 

wool, shrinks appreciably the cial blends and the tops are plotted 


others 

friction 
and IV, also indi 
ong the 


test, Was not vers 


asure 


ments, summarized 


cate remarkable similarity behavior 


wools. Furthermore, sample which seemed 


this 


10 


ional properties 


low 


from the other tvpes with res 


elastic and frict 


view the similarities behavior amo 


these wools, top shrinkage tests were run using 


samples commercial tops which were 

available the laboratory; these are usually blends 
a in Table V. and the shrinkage data for the commer 


l and 2 
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19 


19 


for the commercial blended 

\ ce picuous exception 

combed top appreciably 
shorter staple than most the other 
This result Jed to a consideration of the effect of 


staple let th 


It was 
that, 


shown by Speakman, 
for milling with soap 
staple Wer se vdale 


rics made from 


more than corresponding fabrics made fron 
Pit 


& 


| 
Work 
covered 
20% 
res cm? 
(| 
3? 
”) 
Friction ga 
flerence 4 
O21 aq 
19 
is 
Is noteworthy that the shrinkage behavior 1 
Chang 
fab 
wool s} ral h 
i the sare 


Ent 
PERCENT 


a ” 

ry | 

2 


T 


60 80 100 


TIME OF TUMBLING, MINUTES 


TIME OF TUMBLING, MINUTES 


} ; 
} Nati f feiting in mild te f shrinka s 


cai 


eres 


hie 


ti long nad 


staple doe with rapid eter and the felting weol Speakman and Stott 
felting the mild top shrinkave test mples studied the milling blends and 


the 


content 


decreases 


€ 


‘ 
fiber t t ire | otted in pure 
1] } 1] } z 
i 
veer these tw propert | t t the 
a 
parently at Lot ot 1 at 20 30 40 


if 
= | / 
Oo 5 10 is 20 
Fig. age dts fora pure tops except and a om 
ames neroial blends except sample BFOd are included ler | 
mercial blends except sampli are fea ie line ndicate range 
tite ind If rad 
ple the commercial top which exhibited low 
von had beet it toa rter staple lengt! 
\ degree at telti the top shrinkage test The 
rie iter expernnent wit! ustraiial beri } 
mean fiber length this sample was found 
which indicated the reverse to be true ‘though ¢ 1 
2» ong or longer This result mav well account for the 
of their data im veneral show mall ditter 1 
porta would be desir to elucidate turther the etfect ot 
tiber lengtl on laundering shrinkage 
the cooperation the Barre Wool Comb : 
; img Lad. by Method D 519-40, using | 
t lifer apparatu data are given Lable 
together with some corresponding top shrinkage reeently, there has been little clear-cut 
| 
| 
Sample which telts the least, has coarser wool increases, 
hort staple lengt! Sample 4 is moderately low it ae 
mean fiber length but fair percentage 
the longer which account for the fact that 
value , rity of ne tibers i\ ides uate 2 
to mer t telta t\ n the top hrinkag test 
tal confirmation than uw available here lhe top 205 
hber length does appear to contribute i 1™ NUMBER OF FIRERS LONGER THAN FOUR INCHES, PERCENT 
tant wav to felting behavior mn the top shrinkage test 3 
In this connection its mtere ting to reconsider sat noer than 4 0 es 7 
| 


AVIOR 
SHRINK A‘ 


Martin has stated that 


in behavior between &0’ 


Dutton has recently reporte 


| 
tor a series Of 


made from wools ranging 


His results show that the slackest constructior 


56's wool f ited | an the finer « 


tighter co litferences betw 


PABLE VI Finer-Lenora 
Tors oF DirrERENT ORIGINS 


| 
SerTeMBER, 
EPTEMI > (yl 
ot a series of hosiery tabrics 1 le fron pure’ tops 
+ Severe test Mild test crease in grade ts not realizes n tact, with continued eid 
Sample Nomina 4 mu 10 min 1S min. 90 min launder t} shrink t tl tit least 
ness, < comunercial wools varving widelv m= grace 
70's top and the other was Cape wool (ob 
tained through the courtesy the Forstmann 
! 
oft felting ar nular ft me far 
telting a ery 4 tiie ca r 
Mean of 9 ‘ 21 previous Wools studi | It therefore appeat tron 
wools* 
these results that grade of wool 1 net itself ar 
* Excluding sample BF64 : 4 
the laundering shrinkage ot 
Ss and OOs OF lower Launderin 7 } (rar I! 
Lhe result of the toy ie test have beer 
related elsewhere to the iundering shrinkage of var 
ments made from untreated and shrink-resistant top 
lalities, Dut kay: 
found among the various untreated wools tested here 
disciosed the results of shrinkage in laundering : 
firm the relationship between 
of garments am the top rinkiape behav roof the 
lop and the were knitted into a 7 3 rib construc ¢ 
tion on the me machine launderiny test were 
Mean ment Vercentage ot tiber test pe! ea t relanat 
taple of longer than m using a comercial tvpe of revert nye \ vheel 
or 
1 2.26 5 3 FABLE VI SHRINKAGE IN LAUNDERED SOC Mani 
Shrinkaye tn lengtt Increase in shrinkage 
1 he > evere | 
it 
| 


with staple length, the longer promoting felting 
vestigators, who report that the laundering shrinkage 
garments not greatly atfected wool 
| aundering tests performed at oh made from 4 


|- 
soap detergent, low water level, and water tem 
perature of 100°>F 
results the laundering shrinkage measure 
ments are shown Table VII data contirn 
the indications the top that socks made 


v nearly the 


the 


from the tops felted ver 


note ditferences 


the 


degree It 1s 


felting 


interesting to 


i 
among 


compared with the effect which woul 


IV. Summary and Conclusions 


The felting behavior moa top shr nkage test of 1] 

ire tops has been investigated () small dif 
ferences were found among the samples the results 


test 


of this 
hi h 


correspondingly 


ip ot co 


were hed by the same m 


small 


Such small differences were found are 


wools 


the “pure ographical origit 
revealed no appreciable ditference among the 
These results are consistent with the results of the 


top shrinkage test 


Ditference betwee 


frictional properties the 


quite 


single-tiber and 


(sratetul 


the 


analyses of staple length The 
Martha 


ran making many the measurements also 
owledged with vratitude 
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Effect Weather Bleached and Unbleached 
Cotton Duck 


Southern Research New Louisiana 


Laboratory discussed the change s observed in break \iter bleachu yz the cloth was ral well wa a 
ing strength and cuprammonium several and tenter frame 
different cotton fabrics during extended exposure and bleaching were closely controlled 
weather the warm, climate New Orleans keep chemical degradation minimun 
Under such conditions closely woven (loom quent determination showed that the 
cotton goods proved much the gray cloth, 2.3 rhes, was increased only 2.6 
ceptible mildew than were fabrics similar con rhes bleaching 


struction from which the constituents present the grav cloth was reduced 


had been removed scouring and bleach 


erations from 1.25% and the ash content 
loss fluidity values were usually lower gray than Six samples cut from both the 
scoured bleached cloth duck were numbered consecutively, wrapped 
was special interest observe the destructive paper, and stored dark locker until needed 
action weather cotton duck, widely used Weather exposure tests were out the mat 
outdoor service. Grav army duck was included ner deseribed the earlier paper first 


the earlier but that time scoured bleached samples gray and bleached cloth were exposed 


duck the same construction was not December and 2-mo. intervals thereafter 


Since the behavior weather exposure the latter cate pairs were exposed, until the final, sixth, set 


material also matter commercial importance, exposure racks 


1 
was placed 


comparative exposure tests Portions all samples were removed for analysis 
bleached duck were later out, with the end each month, for period 
sults herein reported Determinations were made the changes that had 


occurred the weathered samples warp breaking 


Fabric and Test Methods strength, cuprammonium fluidity, the water 


. extract, and copper number 
standard army duck was selected for the 


test fabric cloth woven with unsized 
standard methods, using type machine 
varns, with thread count warp filling, 
and raveled strip specimens for each test give 
and usually weighs more than oz. the 
a rehable average Betore breaking, the pecimes 
were conditioned In an atmosphere of 65 rela 
same warp portion was taken for scouring 
and bleaching and the balance was the 
} } on warp threads, and the strength losses were ¢ ileu 
gray Twenty-five vds. of the cloth were bored oft . 
lat rceents. of th ne trengt} 
- “ . mrocal poses 
The cuprammonium reagent contained 
la} 
and Industrial Chemistry al Researe Adminis 
tration. the American Chemical Society method 


q 
Cy 


employed was that Conrad and Tripp evident that the two kinds cotton mate 
which provides velocity-gradient adjustment rials responded certain respects the 
values were determined with Beckman Model action weather, and that wider 
meter equipped with glass and calomel variations strength losses after equal periods 
each test 2.0 finely ground cotton occurred the gray than the bleached 
extracted with ml. freshly distilled water were samples 
used From the averaged results the tests was 
method used for determining the copper num found that the gray cloth lost its original 
her was that described Heyes except that the breaking strength and that its fluidity increased 
solution potassium permanganate was 15.5 rhes, compared with strength loss 
placed by a OOIN solution of ceric sulfate [2 and a final fluidity of 21 rhes for the bleached cloth 
(Copper number the weight copper Phe copper number the gray fabric increased from 
reduced from the cupric the cuprous state alka 0.37 1.76, compared with values 0.15 and 
line solutions 100 cellulose for the bleached, while the values, which 


were initially 7.18 and 8.05 (bleached), fell 
Test Results gradually the nearly equal final values 6.11 and 


General 


Strength and Fiwidity Changes 
strength, pH, and copper number 


gray and bleached fabrics during mos. exposure study the changes breaking strength and 
weather are shown Figures and fluidity which occurred the successively exposed 


FEB APRIL 


bleached 


groy 


NGTH LOSS, 


STR 


> 
a 
= 
a 


MONTHS EXPOSED 


kic. 1 Lftect of weather exposure on breaking strenatl f gray and blea 1 duck 
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pairs samples helps make clear the the scoured state, which the cloth much less 
part played in weathering by nological tendering ot susceptible to nuidew This ts sually not true of 
the unpurihed cloth, as well as the marked « eyrTee to duck. a closely woven fabri vhu retains 1 re 
vhich this degradative factor may influenced the impurities the grav and 
the citmatic conditiot which during the early i result affords for a lor get period 1 wt mutr 
stages of le 
tages the test tion was found 
It is been Obser V seve \ I th present test that wien condit during the 
11, that even severe tendering cotton materials 
first tew WEEKS exposure were to 
by the tl mmanied 
the action of ICrOOTYaNISMs Is Not accompamed 
lew, stre ‘ shicl weurred m both the 
hleachee al 1 the ur eacl «lin pies were ot 
invariably caused by chemical degradatior Fargher 
has pointed out that the tendering relatively 
leht ) n cotton fabrics u th 
gy Ht, Open ¢ { weather ¢ ife 


of the cott n, wh 
not The reason for this that the leaching 


action © 


materials light fabrics open construction 


short time converts them the equivalent 


BREAKING STRENGTH LOSS, 


MONTHS EXPOSED MONTHS EXPOSED 


FLUIDITY, RHES 


bleached 


for the individual gray and bleached 
iy for king strengt ind nm gra i caci iad ere re 


OW 


The samples Set were put out weather 


December This month proved unusually 


warm and humid, and mildew was visible the gray 


curves (Figure 1A) that the strength the two 
samples diverged early the test, and that the pat- 
tern higher losses the gray sample continued 
throughout the mos. The difference was appar 
ently due what Fargher has characterized 
the greater mildew capacity the unbleached cloth 

Set No 


cooler conditions 


put out February encountered 


The average temperature for Feb 
was 


ruary lower than that for the preceding 


December and there was much less 
atmosphere, although both months had 61% 


1 at pos 
interest that the strength-loss 
(Figure established for both samples 


under the 


sible sunshine 


cooler and 


vailed February 


through the entire 
exposure without much divergence. 
the beginning this test atmospheric conditions 
were not favorable for biological activity, 
assumed that 


the time these conditions became 


more the leaching action rain had, 
effect, converted the gray cloth the bleached state 
the end February the gray sample was almost 
free from spotting, contrast the 
tion the sample exposed during Decem 
Rather severe mildew spotting was detected 
the gray sample after about mos. exposure, 
though, previously noted, its strength losses dur 
ing the test did not significantly exceed those the 
sample 

When Set No. exposed 


attack was and 


biological 
the end the month 
the gray sample was heavily marked with mildew 
The wide divergence the strength-loss curves for 
the two samples the test proceeded (Figure 1C) 
indicates the the biological tendering 


The 


strength-loss pattern was repeated the sets 


which was suffered the gray cloth same 


ures and which were put out succession 
weather during the warm months, but the 
tober set (No. the divergence strength losses 
between the gray and the bleached samples was some 
what less marked 

Figure shows graphically the changes break 

ing strength and cuprammonium fluidity which were 


observed the There sharp 


JOURNAL 
contrast between Section which individual and 
average percent strength losses for the gray sam- 
ples are plotted against exposure months, 
and Section which the corresponding values are 
plotted for the bleached samples. There were wide 
variations the strength losses the gray samples, 
due chiefly seasonally influenced biological tender- 
ing, compared with much more uniform strength 
losses the bleached cloth, which al- 
most biological tendering. 

Sections and Figure show similar plots 
for the fluidity increases which were observed in the 
gray and bleached samples during the tests. Since 
fluidity not influenced biological attack, the close 
grouping the individual curves these plots indi- 
cates that the effects tendering were 
much the same both cloth. 

was evident that the average strength loss was 
lower and the fluidity was higher 
bleached than the gray samples 
same sets the gray and the bleached samples received 


since 


equal amounts sunlight, the consistently higher 
fluidity values for the bleached cloth suggest that the 
slight chemical damage received the pretreatment 
may have rendered this cotton more sensi- 


tive the photochemical action sunlight. 


ord the radiant solar energy received all sets 


samples during their mos. exposure showed 


very large differences the totals: 
Total energy 
Exposure received 
begun (g.-cal./cem. ) 
148,760 
136,830 
142,030 
151,830 
144,660 
149,630 


December 
February 
June 
October 


The higher observed the bleached duck be- 
fore exposure was probably due the rather alkaline 
water used This differ- 


ence was rapidly lessened the action weather, 


scouring and bleaching 


and after few weeks exposure the reactions 


the bleached and the gray fabrics were about the 


same. During the remainder the test 
for both sets samples decreased gradually the 
final average readings approximately 6.0 (Fig 
ure 3). 


1950 


groy 


MONTHS EXPOSED 


Fic. Averaged changes gray and bleached 
duck samples during weather exposure 
Copper Number 


Figure the averaged copper numbers the 
gray and bleached duck samples 
against time evident that the 
itially lower number the bleached cloth increased 
more rapidly than the number the gray during the 
first wks. weathering, the end which the 
values were approximately equal. Through the 
maining months the test the value for the bleached 
cloth was consistently higher. The variations cop 
per numbers determined for the individual samples 
(not shown Figure were much the same 
order the corresponding fluidity variations plotted 
Figure 

The copper number the gray cloth before 
posure 0.37, 
number 0.15 for the bleached cloth. 
0.22 


proximates the 


was compared with 
The differ 
between these values probably 


“soluble” copper number defined 


| T T | 
2 
2 
2 
= 100 
gray 

00 4 4 


MONTHS EXPOSED 


Fic 
and 


Averaged changes copper number gray 


duck samples during weather exposure 


ch | 


647 


Fargher the difference between the copper 
numbers raw cotton before and after washing 
This value, believes, used assess fairly 
accurately the capacity cotton sup 


soluble constituents the gray cloth evidently pos 


port the growth water- 
sess considerable reducing power, and their presence 
accounts for the higher initial copper number that 
fabric. 

Doree states that when the cellulose normal 
the copper number the order 0.2 
but that 


or lower, 


any change the cellulose through the 


action heat, acids, oxidizing agents 


revealed marked increase this value. The 
fact that the copper number determined for 
the bleached duck well within range 


values for cotton, together with the fact 


that small increase was observed 
same material, confirms the conclusion that this 
suffered degradation during 
scouring and bleaching 

Caution should used attempting correlate 
the changes copper number exposed cotton with 
the degradative effects weather, because the 


complexity the changes that may occur 


sumed that increase copper number during 
posure indicates the progressive formation 


reducing groups. However, and 
Kettering have pointed out that during oxidative 
degradation cotton the copper number 
creases maximum and then decreases further 
oxidative action occurs. thus appears that alde 
groups formed the first stage the action 


may be further oxidized to acidu (carboxylic ) groups 


200 

FLUIDITY 

Fic. Copper number-fluidity relationships 


and bleached duck samples during weather exposure 


1 
i ig 
fet 
* 


more rapidly than additional aldehydic groups are 
formed, which case the initially increased copper 
number would tend fall 

the present tests the copper numbers both 
gray and bleached duck increased continuously dur 


ing the mos. exposure 


This pattern conforms, 
generally, with that the cuprammonium fluidities 
for the same fabrics (Figure 2), and may as- 
sumed that here the copper numbers serve meas 
ures chemical the exposed cotton 
which involved progressive formation aldehydic 
groups, unaccompanied formation sufficient 
groups significantly the reducing 


The nearly 


power ot the degraded cellulose 
relationships which exist between the averaged cop 
exposed samples are shown Figure 

this connection are the changes 
which occurred the copper number highly puri 
fied yarn during atmospheric 
From original value approximately 
was gradual and practically increase during 
wks. exposure maximum 4.9, which cor 
responded to a loss in breaking strength of 50% 
initially and equal strength 
loss the copper numbers which Race 
the exposed yarns were considerably 
those reported here for the bleached duck samples, 
there was close resemblance between the fluidity 
copper number relationships the two 
materials within the comparable range 


value 


Summary 


Six samples each and bleached 
cotton duck were exposed weather tor 
period the sets, each consisting gray 


sample, were put out inter 


vals, the first the 
were observed breaking strength, 
pH, and copper number during exposure 

the grav cloth the average strength losses were 
higher and the individual losses were more 
than those the bleached samples 


conditions exposure, result attributed the 


nonuniform and seasonally attack 


organisms which the unbleached: fabric was espe 
contrast, the average fluidity 
crease was less tor the grav than tor the bleached 
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cloth, while variations the fluidity changes indi- 
vidual gray samples were not more marked. The 
pHi values decreased gradually and at a fairly uni- 
form rate from high approximately &.0 for the 
bleached cloth low approximately 6.0 for 
both fabrics 

The initially higher copper number the gray 
duck was attributed the presence 


materials, which were readily removed 
\fter relatively brief period exposure the aver- 
aged copper numbers both fabrics were equal, and 
after that period that of the bleached cloth was con- 
sistently higher. The fairly uniform increase these 


values during exposure indicated progressive for- 


mation aldehydic reducing groups practically 
linear relationship was observed exist between the 
copper number and the 
fluidity for both the bleached and the unbleached 


fabrics 


Acknowledgment 


Ir., who assisted the outdoor exposure tests and 
the determination copper numbers and 
Leila Wiggins and Janice Poynot, who deter- 
mined the breaking strengths; and Jean San 
tenac and Gloria who made the fluid- 


itv measurements 


Literature Cited 


1. American Chemical Society, Committee on Viscosity 

Method for Determining Viscosity 
monium Hydroxide, 
ienq. Chen fnal, Ed. 1, 49-51 (1929) 
nr: ind Kettering J Modified Heves 
Micro Method lor ( oppet Number ( personal 


«. Conrad, M 


communication 
Dept. 
Marketing Administratoin Bur 
Plant Industry, May, 
Conrad, and Tripp, W., Convenient 
justment Standard Velocity Gradient the 


Cotton Reflect Deterioration 2" 


it ulture 


ilous Cuprammonium Solutions 


16, 


5. Dean, |. D ind Worner, R. K., Degradation ot 
Fabrics Exposed to Weather in 
Sub-Tropical Climate, 4m. Dyestuff 36, 


6. Dorée, ¢ “The Methods of Cellulose Chemistry,” 


2nd New York, Van Nostrand Co., 1947 
26 


| 
275-83 (1946) 


1950 


x 


and 


Industry 


(sraien 


“The 
Attack 


Research \s 


1 

Incidence 
Bacteria 


N., Mikroorgar 
( Attack on 


pgarn 


isthiers al 


Flax 


Microorganisms), Medd. 
ningsinst., Goteborg No. 4, 12 
Heyes, I F., \ Micro Method 1 


tion of the ¢ opt 


Che 


wer 


Ind. (London) 47, 


mM 


Number 


British 


Mar., 


ns 

pp. (1947) 
r the 
Cellulose, 


(1928) 


ul Control of Mold 


( ottor 


J 


36 


Determina 
Se 


Industrial 
gions, Dyers and 65, 56-63 
(1949 

SCAT it © The R tting ot Lextiles by Micro 
Organist | \ Laboratory Test Text. Ins 
20, 1162-74 (1929) 

hayset funker, H. Butlin, K. R 
Textile Fibers and Fabr ine ipplied 

26. 750-81 (1939) 

rapt iprs 


(49 


During Atmos 


| 
{ as at te 


ae 


The Measurement Fabric Wrinkling 


Division, Rayon Department, Pont Nemours and Company, Buffalo, New York 


NEW measure the wrinkle- 
resistance and wrinkle-recovery fabrics 
cently been constructed and tested these lab- 
This instrument offers accelerated 
method analyzing fabrics which have been de- 
formed the random type wrinkling which 
under service conditions. some respects, 
resembles the Brush Surface Analyzer, the Physi 
cists Research and other 
instruments which measure surface contours 
purpose this paper describe the instrument, 
which have named the and 


indicate its performance and potentialities 


Discussion 
Procedure for Wrinkling Sample 


fashion into glass test tube inside 
diameter sample held under pressure 
weight which slips into the test tube 
top the fabric sample tabric 


moved and tested as desc ribed below 


the Wrinkled Sample 


apparatus for measuring the 
plattorm which driven horizontally rate 
attached through rubber shock link variable 
speed motor lo each corner of the tabric is 
attached small thread which supports 
weight in order to keep the tabric suitably posi 
tioned the plattorm threads are held 
45° the principal axes the plattorm and are 
guided over the corners with small the 
platform driven forward small counterbalanced 


probe moves the fabric and actuates shutter 


between the light source and General Electric 
photovoltaic cell This cell is connected to a Leeds 
and Northrup “Speedomax” recorder. The con- 
tour the wrinkled fabric reproduced the 
recorder paper. There one-to-one correlation 
between every wrinkle the fabric and every peak 
wrinkle and curve heights. The area under the 
traced curve proportional the product the 
mean wrinkle height and the length the trace 
the fabric area can converted the mean 
wrinkle height. the fabric. The instrument 
also has an electronic integrator which simplifies 
the mean wrinkle height. 
scription the integrator published else- 

different traces are obtained each sample 
moving the plattorm laterally with adjusting 
These traces, Cac h of which is in. long, 
can made without moving either fabric sample 
tracer With the aid statistical 
four traces were selected the minimum number 
for significant results. bar, fastened 
the bottom the moving platform, operates 
microswitch which starts and stops the recorder. 
clutch mechanism used set the platform 
motion, but record made until the bar hits the 
microswitch clutch automatically disengages 
when the platform reaches the end the screw drive. 
instrument rests rubber shock mounts which 
minimize the effect internal vibrations. 

procedure for routine analysis wrinkled 
sample follows: The instrument calibrated 
making trace flat metal plate in. thick. 
unwrinkled piece the fabric then placed 
the Obviously, the wrinkled fabric will 
vary length and width because the variable 
wrinkle height; however, excessive wrinkling has 
never reduced the length below in. The process 
then repeated four times wrinkled sample, 


the platform being placed new lateral position 


ae 
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each time. traces are kept 
manent records which can checked means 
planimeter. When calculations are made from 


the records, the following relation used 


where average area under trace wrinkled 
fabric, area under trace unwrinkled fabric, 
area under trace calibration plate, 


25.4 


inches millimeters) 


calibration factor, and factor 


Since the planimeter method time-consuming, 
Integrator has been attached to the 


with the 


electronic 


instrument electron integrator operates 


through the arrange 


ment The integrator makes use of a capacitor 


arrangement and pulsing circuit. 


sample suspended from wire with tor 


each analysis, the 


hrs. permit recover under its own weight, 


which tour more traces are made 
process is repeated lor 5 SUCCESSIVE davs. The 
results are then plotted mean wrinkle height 


two relations have been designated 


measurements the wrinkle-resistance and wrinkle 


recovery Phe, are as follows 
Wrinkle-resistance index: (mm 
0-100) 
where and are the mean wrinkle heights imme 


diately after wrinkling and after days’ recovery, 


values both indices are 
Values the wrinkle 


resistance index usually range between and 


respectively Large 


sirable tor resilient tabrics. 


‘ a 
ta/ 
j 
| 
+ 


Wrinklometer has been tested with limited 
number indicate the reproducibility and 
ranges Examples trace and 
sample are illustrated Figures 
and The standard deviations the samples, 
which are represented the lengths the bars 
Figure are somewhat high and attempts 
remedy this are now progress. 

trate how the Wrinklometer separates fabrics 
different chemical types the basis wrinkle- 
resistance and Each the fabrics con- 
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MEAN WRINKLE HEIGHT RECOVERY 
TIME 
COOL 
ult EXPT POLYESTER 
| 
i 
> 
t 
oa ~ 
Curves for mean wrinkle height vs. recovery 
time for fabrics. 
Mean wrinkle height (mm.) after: 
ibri« Composition day day days days days 
Wool 0.34 0.10 0.03 0.03 0.03 
Experimental polvester 
tiber 0.48 0.20 0.14 0.12 0.12 
Experimental pols 
vervine tiber 0.92 0.19 0.10 0.06 0.05 


\cetate viscose 
crease-resistant finish 2.05 0.64 0.42 0.36 0.36 


POR THE TABLE 


Wrinkle- Wrinkle- 
resistance recovery 
index, index, 
Fabric composition ho) 
Wool 
Experimental polyacrylic tiber 11 95 
\cetate/ viscose 
crease-resistant finish ) § 82 


approximately turns per in. singles 
and ply, and tropical worsted weave with 
count approximately mean wrinkle 
heights, (mm.), after are given Table 
and are plotted Figure 

wool fabric shows the best resistance any 
the group, while the acetate viscose fabric, even 
with crease-resistant finish, shows the poorest. 
wrinkle-resistance and wrinkle-recovery indices 
derived trom Table are reported Table 


652 
4 Fic. 2 Graphs showing reproduct lity of 
Wrinklometer traces 
x 


1950 


Since high values either index represent favor- 
able performance, wool shows itself out- 
standing fabric, with both high resistance and high 
recovery. The fabric made trom the experimental 
polyester fiber has excellent resistance, while that 
made from the experimental polyacrylic fiber has 


Neither the 


sample in both resistance and recover, However, 


matches wool 


known that yarn and fabric construction vari- 
ables contribute significantly the test results and 
that the results Table can changed some 


extent altering the constructions. 


Summary 
new type fabric testing apparatus, called 
the Wrinklometer, described and shown 


useful for characterizing the wrinkle-resistance and 


dom manner simulate service tests and are then 
analvzed with the ph tocell-and-recorder arrange 
such that 


ment the Wrinklometet manner 


two numbers can given indicate the wrinkle 
resistance and wrinkle-recovery the fabric 
periments are briefly described which indicate the 
reproducibility the results and applications the 


instrument 
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Influence Fiber Ends the Adhesion 
Bare Tire Cords 


James Lyons 


The Firestone Tire Company, 


Abstract 


1. ¢ of result mn 100% cotton at 
with 
advantage he 
not the other, it 1 

i surface cherncal 

Comparison 
the pphetr that the 
ture, the presence of fiber ends u 
100° improvement 1 thesion w 
ends curtails the adhesion of bare, « 


the universal use adhesive dips 


ravon cords the manufacturers pneumatic tires 
has provided adequate, bonding 


tween the cord fabric 


rubber body stock at 
tires, well known that without the use these 
clips the 


and fas 


adhesion rayon entirely inadequate, 
that bare cotton cord. For 
the theory has many quarters that 
the advar tage which cotton is over bare ravon cord 
adhesion due primarily the pro 
vided the many cotton-fiber ends which, project 
ing from the cord, become embedded the soft rub 
ber skim stock during 

ravon has the lower adhesion because has 
ends which the surrounding rubber, and 


that what adhesion 


chenneal bond, plus the effect of the cable twist 
While these ideas have been advanced in patent and 
technical experimental evidence 


pears tu have heer published showing to what extent 


the additional cotton depends the 
presence ends 

showed that the continuous 
intertwining the staple with pro 


hesion of the bare cotton ce 
ittor 


100% ravon-staple cords, neither being coated 


have about 25% thesion. Since the 


Is protruding from the cord in one case and 


d is in part due to 


fiber 


continuous. fil: 


at, as has been req 


ends. Not yet experimental 


proof the that the superior adhesion 


raw cotton is in part due to surtace properties pecu 


har it, which would themselves enhance chemical 


adhesion also the possibility that the con 


trasting surtace geometries cotton and rayon 


also may have significant influence 


their mechanical adhesion 


lo initiate clarification of these points, an ex 


involving the 
the static adhesions bare cotton, staple-rayon, 


continuous-filament tire cords was under 


\lthough 


practical interest, was expected 


measurement ind comparison 


taken the results would have imme- 


ciate 


nature cord adhesion, turn, should indi 


cate avenues along which improvements might 


Experimental Procedure 


For purposes this study two experimental sam 


ples tire cord, using staple rayon, provided 


American Viscose Corp., were employed 
one the samples the rayon staple was blended 
while in the other 


with an equal quantity of cotton, 


100% ravon staple was used. Conventional cotton 


constructions were used, but with rayon staple the 


A ron Olio 
and cords, obtained from 
product has about 60% better adhesion than the 
tl 31st | y claimed in the litera 
does contribute toward improving adhesion \ 
red, however, to show that only the lack of fiber 
rayon cords 


-well as 2200 


‘fe 
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FABLE Sraric Apuesion to 
AND STAPLE 
Cord sample 
Fiber t\ Cor 
cott 12,42 
50°% cotton-50% rayon st iple 10/42? 


100% rayon 


12/4 


with cotton 


construction has much lower gage 
cotton cord this construction, 
cord the 


same rayon suppher, was included this study 


the desired comparisons 


\dhesion was measured according the 


procedure [3], except that the cords were cured 


the conventional grid-like pad consisting separated 


strips rubber connected laterally the embedded 


1 


test cords, specimens the regular type and 


size were stamped from the pad, the sheath rubber 


around the cord between the end-strips the 
specimens being removed. body 
stock was used for the pads final 


TCS ribed ke sign, 


tests, employing clamps the 
were made Scott X-3 machine operating 
in. min. this study only the 


room-tenrperature 
static adhesions were 

The results the adhesion tests the four sam 
ples, along with pertinent features the cords, are 
| The characteristic adhesion 


recorded 


which tabulated the last introduces 
correction for 
adhesive torce [ref 
erence page means the characteristic 
adhesion the bonding properties 


surfaces may compared the basis unit 


tive surface area 
Discussion 


readily seen that there steady decline 
the adhesion rubber the bare cellulose cord 


through staple rayon, con 


one goes from cotton, 


af 


Rusper OF Bart Corps or Corron 


AND CoNTINUOUS-FILAMENT RAYON 


4? 10.91 6.5 1.106 
10.22 7.4 ROA 
»5* & 3° 18.9 S42) 
tinuous filament Even though the difference 


adhesion between the 100 cotton cord and the 
50-50 blend and that between the two 100 
samples are not themselves highly significant sta 


tistically, taken part the whole set data 


noted, ditferences cable twist can account 
for the low adhesion the rayon samples 
been shown that in 2-ply cotton cords of comparable 
gage cable twist from 7.25 15.70 


produced extreme change characteristic adh 


ditference cable twist between the all 


cotton and the 50-50 sample in Table | cannot be 


all-cotton and the all-rayon 


sample between which the ditference m adhe 


sion substantial: true that the lower 


the influence adhesion 


the latter 


ows from the 


‘le 


duces, correction for twist would bring the value 
for the 100% rayon staple not more than 


Comparing the results Table the two 
rave cords. tt een that the introduction of fiber 
] nl final ¢ 
ends With t alteration of ¢€ etitial teatures o 


Specit 
Ply Cable adhesive Characterist 
t.p.t ipa } Ibs. un 
100% ravon; continuous-hlament 2200) 10 
the 
considered important 
whatever twist t cord ha nN 
fact that given twist the helical 
with decrease gage, and helical angle the factor 
here, however, after the correction for gage 
ditferences which the characteri tic adhe on mtro 
! the filament surtace raised the characteristic adhe Ses 
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ments, increase. there surfaces, although the sheen the individual ravon 


that fiber ends protruding from cord contribute fibers was observed 


toward Increasing the adhesion.* When, however, 


change fiber type (to cotton) was included Acknowledgment 


the chanye to staple the characteristic adhesion rose 


Thanks are due the Firestone Research Man 


agement for the release the contained 
over the adhesion the sample 


this contribution 
Viewed another way, these same d ita show that the 


all-cotton sample has hetter adhesion than the 
Literature Cited 
= fiber cords under microscope atled to disclose ] Alles = Patent 2,053,123 (to du Pont 
difference the “fuzziness the cord Rayon Company) (Sept. 1936) 
Gillman, H., and Thoman, R., Eng. Chem. 40, 
*In order to minimize the influence whi rayon finisl 1237 (1948) 
might have on the adhesions in thi comparisot the 3. Lyon Nelson, and Conrad, | » Dept of Agricul- 
continuous-hlament control was obtarned from the same suy ture Research Publication AIC-99 ¢Oct., 1945) 
plier who had furnished the staple-rayon sample. not India Rubber World 114, 213 (1946). 
known definitely, however, that the ime finish was used on 


the two sample 


| 
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| 
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Letters the Editor 
The Preparation Water- and Alkali-Soluble Cotton Yarns 


Abstract 


Reports in the public press have confused tl 


Southern Regional Research Lal 


metal carboxymethylcellulose 
1 


miodihed cotton yarns \ typical 


2100 Robert E 


New Orleans 19, 


Lee Boulevard 


May 26, 1950 
To the Editor 
JOURNAL 


Dear Sir: 


previous publication this journal 


scribed the preparation and properties 
soluble metal fibers prepared 
extrusion. This material and process were pat 
ented and also received considerable attention 
the daily Since that time another develop 
ment the Southern Regional Research Laboratory, 
carboxymethylated cotton yarn, prepared direct 
etherification, which water-soluble well alkali 
soluble, has also been described the newspapers 
However, the distinction between these two research 


clarity the matter 


and 


products has not been plain all readers 
textile chemists and manutacturers also give 
information the soluble advance more 
detailed publication. 


lies the method production and the starting 


the distinction between the two products 


materials. The fiber made 
truding solution sodium 
into coagulating bath metal salt the 
metal which reacts with the long-chain modified 
cellulose form water-insoluble salt. 
thus formed cross-linking with the metal makes 
fiber, 


the water-insoluble This process similar 


the process used making rayon 


*One the laboratories the Bureau Agricultural 
and Industrial Chemistry, Agricultural Research Administra 
tion, Department Agriculture 


two types of soluble yarns preo«luced in the 

etter differe thre Ka soluble 

ibed and sate! ilkali-s ble 
eparali Is 


The cotton yarn, the 


hand, made treating ordinary cotton varn 


that becomes soluble water and dilute 


while changing but form and retaining most 


Interest soluble and varns has been stimu 
numerous uses 


land—in novelty 


fibers have 
ligh twe ight 


alginate 


been put Eng fabrics 


woolen pon “ls. 


astrakan materials, the con 


necting String and other 


yarn the 


\ method 


cloths, present difficult print, 


proce 
applications printing wide range 
soluble threads 


The 


metal 


wring \ ne 

weavihy ia 


fibers 


heen supyes 


\mert ill 
therd has 


of this fiber 


been 


number 


1 
edgy 


From the large queries 


ceived from domestic commercial firms about soluble 


apparent that the textile industry very 


much interested domg least experimental work 


Since 


with such there 


Was ho 


production of the metal carboxvmethyvicellulose fiber 


and because of the diverse requirements for a variety 


uses, turned our attention the possibility 
that 
that the treated cotton varn 
\lso, thi 


would have the advantage over the metal 


was felt 


such a process, Wm sucee sful, would he fle xible 


could be of the count 


and twist desired type modified cot 


ton varn 
carboxymethyleellul 


nontoxic, a 


property which ial for use connection with 


food produc ts 


Consideration was given the various methods 
making cellulose soluble. One method preparing 
completely soluble cotton varn has been 
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method 
d 
| <a 
ose fT lie rs «oft inp 


with nitrogen dioxide 13] soluble gauze for 
dressing wounds, made this method, has been 
the market for some time This gauze, left 
the wound, gradually dissolved the the 
blood rather large loss strength with continu 
ing degradation reported for this product 

reported that sodium cellulose sulfate 
another soluble derivative cellulose, and water 
oluble fibers have been spun trom this material 

addition, number cellulose ethers are solu 
example, the the hvdroxvethyl, 
the sulfo-ethyl, and the sodium ethers 
ot cellulose were considered hecause they have been 
reported soluble under various conditions, 
pending mainly upon the degree etherification 
preliminary trials, the carboxymethyl ether 
was selected tor further Investigation, particularly 
because nontoxic and acceptable many 
foods the Food and Drug Administration 
reaction mav conducted such 
manner that the cellulose only degraded 
and the chemicals and conditions used are such that 
commercial production, manner skein 
mercerization, should feastble 

Surprisingly enough, the 
soluble sodium yarns 
process using alkali carry out the 
Is possible because the sodium carboxvmethyleellu 
lose formed insoluble the strong hydrox 
ide used carry out the reaction. When excess 
alkali washed out the modified 
aleohol, which the product also the 
retains its fibrous form and many its physical 
characteristics, except that now 
wate! 

lt Ss appropriate here to give 


preparation, 


double-step process may used, but preliminary 
work more satisfactory use the latter. The 
first part the treatment out solvent 
skein 1s npregnated with a water solution of 15! 


monochloroacetic acid contamimg about 0.1% of a 


wetting agent and then centrifuged squeezed 
to about 50! retention (on the weight of the varn) 
skein should remain this condition for about 


hough 


out less than the temperature 


alt 


raised about The skein then cen- 
trifuged remove excess caustic and washed, first 
with and then with alcohol containing acetic 
acid. now has substitution carboxy- 


methyl group per glucose anhydride units. The 


skein then partially dried and rewound under 
slight tension before drying completed. This gives 


products like those previously 


the second step the treatment, the skein 
carboxymethylated the soluble state impreg 
mersed sodium hydroxide solution for 
during which the temperature rises 
thread approximately that the temperature 
and treatment throughout the skein will uniform. 
The skein centrifuged squeezed remove 


n 


cess alkali and then extracted with ethyl 


alcohol. The neutralized acidi- 


fying with acid the laboratory, 
most convement use acetic acid for this step. 
skein then washed with hot alcohol. The material 
should have now approximately 
sary treat the product with hydrochloric acid 
converted the acid form. Salts may 


made with varving properties, according the sub 


stituent with ammonia alcohol, for 
example, gives salt which will disintegrate dis 
tilled water. Care must taken not leave resi 
dues hygroscopic salts, such ammonium acetate, 
the product, since the water absorbed will then 
decrease the strength the thread 

treated varn generally retains from 
the tensile strength the original cotton 
varn from which was prepared. disintegration 
water, portion the wall and some 
insoluble fibrils remain which are often rather 
cult remove when the soluble thread 
woven into fabric. Nevertheless, 2-piy yarn 
has been prepared which was woven into cloth and 
then removed washing 

summary, therefore, addition the prepara 
precipitation spinning, previously described, solu 
ble varns can prepared the laboratory the 
partial particularly carboxymethyla 


tion, cotton fibrous form. are not 


— — 
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however, small samples the modified 18, 551-6 (1948) 
var may otaine abor: ry tor 
varn \ obtained trom aborator JouRNAL 19, 794-801 (1949) 
i ; ito U. S. Dept. of Ag ila 31. 1950) 
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Am. Dyestuff 37, 286, 289 13, 20-35 (1948) 
(1948) e | tn vate « 
Johnson, A., Manufacturer 420-1 (1949) nication 
Kenyon, L., Hasek, Davy, and 990 25, 1941) 
Broadbooks, K ] Ind. Eng. Chem. 41, 2-8 13. Yackel, E. ¢ and Kenyvo Ww. fm. Chem 


(1949) Soc. 64, 121-7 (1942) 
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Book Reviews 


Organic Chemistry. Fourth Eng 
lish Translated Mee. New York, 


Price, $8.50 


Company, Birmingham, J.) 


new English edition represents revision and 
enlargement the preceding version accordance 
with the eleventh German edition, and claimed 
cover the results investigations into 
tions the subjects, among others, have 


heen added: and other 


compounds, peroxides and per 
acids, and organic compounds 
atoms other sections have been 


bring accord with recent developments 


general, however, the and arrange 


previous editions, again with emphasis 


naturally compounds; result, this ed: 


tion has the same merits and typical 


its predece ssors 


} 


hook probably the most comprehensive and 


thetic methods constitution sources 

dves, quinones, and one 


had learn descriptive organic 
single textbook, this would be the book of chotce 
book excellent mechanically, with good paper, 
and presentation structural formulas 

Some deticiencies exist however, and must be 
out the failure cover organi 
chemistry adequately, which exists for the 
netics, molecular rearrangements, the contributions 


polymerizations and other reactions, for 


are not covered adequately 
the prestige associated with this 


ire scarcely mentioned 


Despite these shortcomings, however, Karrer’s 
book should continue great and 
value advanced students and research workers, 
particularly those university and biochemical lab 


oratories 


Technique Organic Chemistry. Vol. 
edited by Arnold W eissberger New York, liter- 
Price, 


Corporation, Enka, North Carolina) 


This excellent volume, the third series cover 
ing the techniques used the investigation and 
preparation compounds, highly recom 
mended all laboratory chemists and chemical 
Its chapters deal with procedures which 
are used daily the and pilot plant, and 
although the applications given are organic mate 
rials, extension required make them 
equally suited most materials encountered 
presentation basic principles and general consid 
erations, descriptions the kinds and uses com- 
the requirements apparatus for special purposes 
last, with the accompanying tables charts 
pertinent data, are adequate many cases 
enable the chemist design and assemble have 
built the laboratory shop the special apparatus for 
his particular problem. The advantages and disad- 
vantages the various methods and equipment are 


presented, anil the factors which should govern the 
choice each case are discussed from 

The chapter headings will indicate the scope 
the book: Heating and Cooling (98 pp.), Mixing 
Distribution (141 pp.), Dialysis and Electrodialysis 
(49 and Recrystallization (122 
and Drying (30 pp.). written 
men who are thoroughly competent 
the Throughout the book are many references 
all) the literature, mostly periodi 


cal, for theory and general methods, for special 
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paratus and methods, and for specific applications 


direct those interested detailed treatment the 
several topics compendiums, monographs, and text 


hooks Numerous line drawings and pictures 


equipment are included 
The 
nethods, equipment and apparatus, and compounds 


groups of compe uunds used 


index appears lent: principles, 
agents the vari 
us processes described are listed 

The editor, collaborating experts, and publisher are 
performing valuable service chemists and chemi 
this 
found very 


cal preparing series; the present 


volume will useful addition any 


technical library 


Deformation and Flow. Elementary Intro- 
duction Theoretical Rheology. 
Lewis Co., 
1949, 


Price, $6.50 


Markus Reiner 
and New York, 


pages 


London, H kK 
Publishers, 


21 tables 


Interscience 
illustrations 


I arl A 
Standards, 


Bureau 


(Reviews d tscher, 


The contributions Markus Reiner rheology 


are unique 


expert mathematician, views 


eformation and flow terms ideal states, con 


{ 


sidering matter and homogeneous 
(for which has been however) and 
pable classification into relatively simple categories 
practical physicist and engineer, concerned 
with the flow asphalt mixes, deformation con 
crete beams, and properties rubber sols, well 
with the instrumental means for measuring complex 
flow properties. From these disparate 
has endeavored bring system into rheological 
Different schools thought are inevitable, 
particularly since source material drawn from dit 
ferent industries, and Dr. writings deserve 
the most careful 


titled “An 


cidedly not 


The present book sub 


pring iples ot 


eclectic, discussion the mechanics 
which apply rheological measurement and 
documented with practical examples 

The book opens with account strain, defor 


mation, viscous flow, and departures flow from the 


ool 


Newtonian model. There the prin 


ciples measuring methods, including important 


section the rotational viscometer, and 


contro 


means for analyzing rheological data. The 
versial subject “power laws,” 


tor 


stress-stram Is resolved by considering 


these formulas being usetul inter 
Additional 


work-hardening, 


primarily 


polation chapters and 


extension, bending 
creep, elastic-viscous effects, strength, and dilataney 
Numerous diagrams and consistent system math 
ematical notation facilitate exposition these topics 
text ts 


most modern books, the written 


formally the first person, and the reader gains 
pleasant with the subject The book 
noteworthy, also, for its historical perspective: the 
author was part the scientific developments 
describes, and side lights the work his contem 
poraries, given, provide them 


selves interesting This book prove 
value all investigators concerned with deformation 
The re 


should 


ader who wishes 


and flow phenomena 


follow Dr. work consult 


1950 


Industrial Textiles Directory. News 
ord. New York, Fairchild Publications, Inc 


133 pages. Price, $2.00 


annual directory tex 


flects the rapid increase the production and utiliza 
the “Other Man-Made 
bers, Yarns, and Fabrics been added 
Nylon Spun Nylon Fabrics; Orlon 
Yarn and Staple; Vinyon 
Dynel Staple, Spun Yarn, 


T he 
tiles 


1950 edition the 


and their manufacturers 


tion synthetics 
have 
Spun Yarns; 
Fiber “V" 
Fabric 
New 


plastic and film sheeting, with chapter convert 


and Fabri also) are a section devoted to 


ers of plastic film, and a section on coated fabrics 

helpful all those concerned with cotton 


taking develop and add 


woolen products and manufacturers, this were done 


the publication would much more truly “Indus 


trial Textiles 


| 
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Information for Contributors 


TEXTILE RESEARCH JOURNAL 


eral, with those for other 
outline intended point out several differ 
ences and assist authors with certain 
quired the preparation their 
ance these style requirements will materially assist 


the editor 5 


Subject Matter 


The JOURNAL seeks cover the broad field 


tile research with papers pure science, 


ing, and technology. equally interested stud 
ies relating chemistry, physics, 

Type s of Papers 


contributions which are acceptable the JoURNAL 


There are five prim ipal classes 


articles fundamental research 

mstruments 


Reviews 


Fundamental research articles should present new 


information and data and should represent distinct 


contributions science. Technical papers may 
development work, engineering and 


ratory techniques should include 


practical methods which have been developed 


and 
which may helptul workers other labora 
tions existing apparatus desirable include 
experimental data illustrating the the equip 
ment. Letters the are intended 
publication new discoveries and observations, 


tor prompt 


tor mtormative comument on papers previously 


words Review articles authoritative and 


critical nature are occasionally published when 
Rook reviews are intended acquaint the 
with the contents of new books, their scope whether 
general—and their value furnishing new 
information authoritative reference works. 
book should evaluated relation the literature 
and mention should made any special 
unique qualities may brief summariz 
ing of the contents ts prete rable to a listing of chapter 
titles. Obvious deficiencies—in particular, serious 
errors indicated, but trivial errors 
which would cause misunderstanding 
ignored, 
papers are accepted for pub 
lication they are submitted qualified persons for 
review, critical comment, and suggestions. Names 
reviewers are not disclosed except with their con 
sent. The principal grounds for the 


papers are follows 


interest 


The subject matter not new 


The report indicates lack thoroughness 
the research upon which based 
The treatment seriously defective literary 
form and structure 
Preparation Manuscripts 


subject matter the paper acceptable stand 


ard form, used many authors, follows: Intro 


duction, Experimental Methods, Results, Discussion, 


Conclusions, and (or Cited 


Variations appropriate for the subject are, course, 
also help the reader fol 


low the exposition 
Names and Business 
information should given exactly the author 


ngineer 
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place where the work was done indicated 


subsequent change address the author 


should typed, double- 


spaced, letter-size paper, allowing generous mar 
The original and carbon copy 


gins 
submitted the editor. 


Abstract—A brief abstract (not 150 


over 
should accompany eac h paper The abstract serves 
} ld 


editorial lead and should give simply worded 
preview the paper 


Summary Papers should have either “Sum 


summary has dif 


states the 


stances both are appropriate 


terent purpose from abstract that 
authors results condensed, factual form 
Equations \ll 


the author; 


alterations which require hand 


equations should he 
resetting 
of type are exponents and subscripts 
should he 


should also be a ¢ 


Np 


] 


legible and properly positioned There 


lear distinction between small and 


capital letters, and there should possibility 


confusing the small letter with the 


_or the letter “O”" with zero, etc 


1 
i 


Complicated 


structural formulas should submitted the form 


carefully made India-ink drawings; and 


Greek letters should written clearly; there 


any question about legibility, advisable spell 


out the name the the margin and circle 


the instructions with 


Description apparatus and 


procedures used should described and 


illustrated 
detail enable 


Data should he 


suthicient investigators to 


repeat the experiments included 


ont ames cow major | 
9 
~ 
4s 
te 
- 
3 4 é 
” 
se f } 
Ode Prefa ng a r pu 


063 


substantiate the conclusions that are drawn 


\ con 


queritly, curves are sufhicient, without 


words 


phasis should avoided 


cies names and foreign phrases (such 


should italicized \lso, careless 


underlining letters and svmbols customartly 


italics should avoided. 


ations.—Drawings should made 


ng clotl coordinate paper ruled with blue lines 
(never orange red), draftsman’s paper, 


India ink. Clear photographic prints black-and 


white drawings are sometimes pre 


ferred stvle for drawings shown the accompany 


Rarely necessary show the cross 


mo 


figure 


section lines graph and usually 


When ne« 


1 
ties, 


the main subdivisions sufficient 


essary show the cross-section green cross 


section paper should be used, and the author should 


state his wish that they reproduced. The size 
Most 


column width the 


which the will reproduced 


borne mind when the drawings are planned 


drawings can reduced the 


} 
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here should made for the proper size letters 
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relation the size the and 
should 
stvle of the Jor RNAI 


should 
s« parate typewritten 


figures made stencils are 


place captions below each illustration 
not appear the drawings 
should 
photostats, 
the | 


second COpy 


sheet captions accompany the 


Blueprints other reproductions may 


accompany 


should the form 


1 


of glossy prints 


and any 


with the ca 
attached 


\ sheet of paper 


piion 
special 


back of a 


each photograph. Writing ink the 


may show cut and should 


print drawing 


avoided Scotch tapm should not be stuc¢ over any 


Since cracks and crease 


tures should be 


show reproducti n, pu 


mailed flat, protect by adequate 


cardboard backit 
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